
SEQUENCE LISTING 



<110> Minion, F. Chris 

Djordjevic, Steven P. 

<120> Immunogenic Mycoplasma Hyopneumoniae 
Polypeptides 

<130> 08411/035001 

<140> 10/607,631 
<141> 2003-06-27 

<150> 60/392,632 
<151> 2002-06-28 

<160> 42 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3029 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 1 

atgaaaaaaa tacctaattt taaaggattt tttaataaac cagcaaaaat tgtaactagc 60 

attttgcttc taagtggtat tataactatt tcaactgcaa ttcctttagg tatttggtca 120 

tataatcgcg cttattatca aaaattaaat gaaaaatcac aaaatttaag tattagtcaa 180 

actgaaaatc cctttgaaaa taatcttgga aaattctttg ataatttatt cattagtaat 240 

caattcaaag aattatcagc tagtacagca tttgaattag caaaaagcaa gatttataat 300 

cttgaccttt taacgttaat taatcttgat aaactatacc aaaaaaatta ccaaattagt 360 

tatgatctaa gtaatgcaac agcaagtgga actgcaatta aaaatattgt attttttata 420 

agaactagcg atcaacggca aattttttca aaagcagttg aaattaaagg tttttctgat 480 

aaaaatattg aaaaaaatct tgctaaattt gaaattgaag aaaaaaaatc atcaatttca 54 0 

attaaaccgc aaaatttttt aagttttgct gagtttagca aggaattaca aaatcaattt 600 

attaaaacta gcaaaaccca aaaacaaaca tttattgctt ttgaagaggc gcttattcaa 660 

cttggaggtt cgtataattt agttaacagt ctcggcttac caacttttat tcataaaggg 720 

caaattttag aaccaaaaat ttttgataat aatcttaatt ttacaaacca agggaataaa 780 

aattacctta attttatctt cacaaatgaa ggaaaaaaaa cagaaattcc cttagaaatt 84 0 

aacggaataa cccctgattt agagattaaa aatgaaataa ttaagtgaat aaaagcggaa 900 

ctagaagaaa aaatcaagct caaggaaagt attcaagctg aattaattag ggaaaattta 960 

tcacttgcaa aatcatttta tgttgataaa aataataatc ctttgatatc aacaacaaaa 1020 

aattttgaaa acttatttga ttatgtacaa agcgagcatc taattaatac taataaaata 1080 

aaaaattata tcacaaacat aaattttaaa atcaaaaaaa atagtgaaat acctgcttta 1140 

gaacttaata atttgctaaa agatgataaa attcggcttg aataaatgtt gatatctcaa 1200 

agtgagtcca acaaaaacta attaaaattt taaattttaa gtttgattgg gacctaaaac 1260 

cagacctgaa tcagtatgcc aggatttttg cacaaaatct acccgagcca aaatctgagg 132 0 

tattcttact aaaaaaagat gaaaattcag cagcgtgaac tagtaaaaaa ctagtaaata 1380 

taataaataa aattaaggaa tttaacaatg aattagaccc agaaaatcct gatataaagc 1440 

tagttagcca actttattta cttgattttg gcaaaattgg tgatgaaatt gctatagaaa 1500 

attataaaag agaattaata ataactgcta aaatccttaa aaatcaacta gttaaagtcc 1560 
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aagaatttag tgatgatcag gttaataaag cacaaaacaa tgaaaaaagt ttaggaaaag 162 0 

caatttgtaa agtgcttaat attcagcgta atttaataaa tgatgatata agctctgatt 1680 

ttatccttga taataaggaa ggtgatttta ctatcgaatt tagtctaatt tcaaataaaa 1740 

ataagcaaaa attagccaca agaaagatta aaatttcaaa tattgtcagt tctgaaatga 1800 

gcgcttttga tgatgcagct aaattttatc caactttttt tcttgatggc aagtcatctt 1860 

tttcaaaatc agacaataaa aaaggctatg aaattataga tttatctgat aataatattc 192 0 

attttgagga tgatttagat agtaaaaatc aactaactca agaaggtttt aaactaacaa 1980 

atccgattaa atttcagcaa aaccaatcaa aaacaaaaga aaatattgcc agaacagtca 2040 

atataagtag cccaagtttc aaatcagcac cattttcacg gcttgattca gggctaattt 2100 

atttagcatt taaaccaaaa aatatcaatg actataaaaa acattaccta cttgcagact 2160 

cagatggaaa cggtcttttt attcaaaaga ttaaaaattt taaatttata aataaaaata 2220 

ccacaatcca agggattgca ggactaaaaa ctgaaaaaac tacgcaaaat tcggatatta 2280 

cctttatcaa acccgaaaat ttagaccaaa aaaaaaaaga tgaaaaaaaa caaaaacaag 234 0 

ttgatggtta ttttatcgga cttgacttta aacagataaa aaattttaaa tcatttcagt 2400 

catatttgta ccagaacaaa aaaagctatt attccttagc taatttattc ccacctgaat 2460 

taattgataa gcaagcagta attcttgggc ctaattcctg aaagccaata aaatatttta 2 52 0 

gcgctgaaat aaatcaaaat ttagacaatc tagccatagt tgaacttgca aatcgaattg 2580 

gcgaaaatcg tttttatcgc caggaactaa gaaattctag tcctttttca cttgaaaaaa 2640 

gtaaagaaat aatcgaagaa gaccaagata ttgtccttga aattatcaaa actccgtgat 2700 

cagttgaaat tagtgctttt tcatcatcaa attatcaact aaattcaaaa acatcactta 2760 

atttaaatgg aaaaactatc tataatatta accctgtaag tcaaaaatgg tcaccatttc 2820 

cgaattatct aaatcttgac tgggcccaaa ttgggccaaa tccaaaaaaa acaacggata 2880 

aaaatggttc taacaacgaa aaaattaaca aaaatagcag cataaattta aaaggaatag 2 94 0 

cagtttataa cgatccagaa ttaacaacaa agacaagaaa ttttgcccgc gatcaaataa 3000 

gaaacgcctt tattaaagca tatataaaa 3029 

<210> 2 
<211> 1009 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 2 

Met Lys Lys lie Pro Asn Phe Lys Gly Phe Phe Asn Lys Pro Ala Lys 

15 10 15 

lie Val Thr Ser lie Leu Leu Leu Ser Gly lie lie Thr lie Ser Thr 

20 25 30 

Ala lie Pro Leu Gly lie Trp Ser Tyr Asn Arg Ala Tyr Tyr Gin Lys 

35 40 45 

Leu Asn Glu Lys Ser Gin Asn Leu Ser lie Ser Gin Thr Glu Asn Pro 

50 55 60 

Phe Glu Asn Asn Leu Gly Lys Phe Phe Asp Asn Leu Phe lie Ser Asn 
65 70 75 80 

Gin Phe Lys Glu Leu Ser Ala Ser Thr Ala Phe Glu Leu Ala Lys Ser 

85 90 95 

Lys lie Tyr Asn Leu Asp Leu Leu Thr Leu lie Asn Leu Asp Lys Leu 

100 105 110 

Tyr Gin Lys Asn Tyr Gin lie Ser Tyr Asp Leu Ser Asn Ala Thr Ala 

115 120 125 

Ser Gly Thr Ala lie Lys Asn lie Val Phe Phe lie Arg Thr Ser Asp 

130 135 140 

Gin Arg Gin lie Phe Ser Lys Ala Val Glu lie Lys Gly Phe Ser Asp 
145 150 155 160 

Lys Asn lie Glu Lys Asn Leu Ala Lys Phe Glu lie Asp Glu Lys Lys 



3 











165 










170 










175 




Ser 


Ser 


He 


Ser 


He 


Lys 


Pro 


Gin 


Asn 


Phe 


Leu 


Ser 


Phe 


Ala 


Glu 


Phe 








180 










185 










190 






Ser 


Lys 


Glu 


Leu 


Gin 


Asn 


Gin 


Phe 


He 


Lys 


Thr 


Ser 


Lys 


Thr 


Gin 


Lys 






195 










200 










205 








Gin 


Thr 


Phe 


He 


Ala 


Phe 


Glu 


Glu 


Ala 


Leu 


He Gin Leu Gly 


Gly 


Ser 




210 










215 










220 










Tyr 


Asn 


Leu 


Val 


Asn 


Ser 


Leu 


Gly 


Leu 


Pro 


Thr 


Phe 


He 


His 


Lys 


Gly 


225 










230 










235 










240 


Gin 


He 


Leu 


Glu 


Pro 


Lys 


He 


Phe 


Asp 


Asn 


Asn 


Leu 


Asn 


Phe 


Thr 


Asn 










245 










250 










255 




Gin 


Gly 


Asn 


Lys 


Asn 


Tyr 


Leu 


Asn 


Phe 


He 


Phe 


Thr 


Asn 


Glu 


Gly 


Lys 








260 










265 










270 






Lys 


Thr 


Glu 


He 


Pro 


Leu 


Glu 


He 


Asn 


Gly 


He 


Thr 


Pro 


Asp 


Leu 


Glu 






275 










280 










285 








He 


Lys 


Asn 


Glu 


He 


He 


Lys 


Trp 


He 


Lys 


Ala 


Glu 


Leu 


Glu 


Glu 


Lys 




290 










295 










300 










He 


Lys 


Leu 


Lys 


Glu 


Ser 


lie 


Gin 


Ala 


Glu 


Leu 


He 


Arg 


Glu 


Asn 


Leu 


305 










310 










315 










320 


Ser 


Leu 


Ala 


Lys 


Ser 


Phe 


Tyr 


Val 


Asp 


Lys 


Asn 


Asn 


Asn 


Pro 


Leu 


He 










325 










330 










335 




Ser 


Thr 


Thr 


Lys 


Asn 


Phe 


Glu 


Asn 


Leu 


Phe 


Asp 


Tyr 


Val 


Gin 


Ser 


Glu 








340 










345 










350 






His 


Leu 


He 


Asn 


Thr 


Asn 


Lys 


He 


Lys 


Asn 


Tyr 


He 


Thr 


Asn 


He 


Asn 






355 










360 










365 








Phe 


Lys 


He 


Lys 


Lys 


Asn 


Ser 


Glu 


He 


Pro 


Ala 


Leu 


Glu 


Leu 


Asn 


Asn 




370 










375 










380 










Leu 


Leu 


Lys 


Asp 


Asp 


Lys 


He 


Arg 


Leu 


Glu 


He 


Asn 


Val 


Asp 


He 


Ser 


385 










390 










395 










400 


Lys 


Trp 


Val 


Gin 


Gin 


Lys 


Leu 


He 


Lys 


He 


Leu 


Asn 


Phe 


Lys 


Phe 


Asp 










405 










410 










415 




Trp 


Asp 


Leu 


Lys 


Pro 


Asp 


Leu 


Asn 


Gin 


Tyr 


Ala Arg 


He 


Phe 


Ala 


Gin 








420 










425 










430 






Asn 


Leu 


Pro 


Glu 


Pro 


Lys 


Ser 


Glu 


Val 


Phe 


Leu 


Leu 


Lys 


Lys 


Asp 


Glu 






435 










440 










445 








Asn 


Ser 


Ala 


Ala 


Trp 


Thr 


Ser 


Lys 


Lys 


Leu 


Val 


Asn 


He 


He 


Asn 


Lys 




450 










455 










460 










He 


Lys 


Glu 


Phe 


Asn 


Asn 


Glu 


Leu 


Asp 


Pro 


Glu 


Asn 


Pro Asp 


He 


Lys 


465 










470 










475 










480 


Leu 


Val 


Ser 


Gin 


Leu 


Tyr 


Leu 


Leu 


Asp 


Phe 


Gly Lys 


He 


Gly 


Asp 


Glu 










485 










490 










495 




He 


Ala 


He 


Glu 


Asn 


Tyr 


Lys 


Arg 


Glu 


Leu 


He 


He 


Thr 


Ala 


Lys 


He 








500 










505 










510 






Leu 


Lys 


Asn 


Gin 


Leu 


Val 


Lys 


Val 


Gin 


Glu 


Phe 


Ser 


Asp 


Asp 


Gin 


Val 






515 










520 










525 








Asn 


Lys 


Ala 


Gin 


Asn 


Asn 


Glu 


Lys 


Ser 


Leu 


Gly Lys 


Ala 


He 


Trp 


Lys 




530 










535 










540 










Val 


Leu 


Asn 


He 


Gin 


Arg 


Asn 


Leu 


He 


Asn 


Asp 


Asp 


He 


Ser 


Ser 


Asp 


545 










550 










555 










560 


Phe 


He 


Leu 


Asp 


Asn 


Lys 


Glu 


Gly 


Asp 


Phe 


Thr 


He 


Glu 


Phe 


Ser 


Leu 










565 










570 










575 




He 


Ser 


Asn 


Lys 


Asn 


Lys 


Gin 


Lys 


Leu 


Ala 


Thr 


Arg 


Lys 


He 


Lys 


He 
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580 



Ser 


Asn 


He 


Val 


Ser 


Ser 


Glu 


Met 






595 










600 


Phe 


Tyr 


Pro 


Thr 


Phe 


Phe 


Leu 


Asp 




610 










615 




Asp Asn 


Lys 


Lys 


Gly 


Tyr 


Glu 


He 


625 










630 






His 


Phe 


Glu 


Asp 


Asp 


Leu 


Asp 


Ser 










645 








Phe 


Lys 


Leu 


Thr 


Asn 


Pro 


He 


Lys 








660 










Lys 


Glu 


Asn 


He 


Ala 


Arg 


Thr 


Val 






675 










680 


Ser 


Ala 


Pro 


Phe 


Ser 


Arg 


Leu 


Asp 




690 










695 




Lys 


Pro 


Lys 


Asn 


He 


Asn 


Asp 


Tyr 


705 










710 






Ser Asp 


Gly 


Asn 


Gly 


Leu 


Phe 


He 










725 








He 


Asn 


Lys 


Asn 


Thr 


Thr 


He 


Gin 








740 










Lys 


Thr 


Thr 


Gin 


Asn 


Ser 


Asp 


He 






755 










760 


Asp 


Gin 


Lys 


Asn 


Lys 


Asp 


Glu 


Thr 




770 










775 




Phe 


He 


Gly 


Leu 


Asp 


Phe 


Lys 


Gin 


785 










790 






Ser 


Tyr 


Leu 


Tyr 


Gin 


Asn 


Lys 


Lys 










805 








Phe 


Pro 


Pro 


Glu 


Leu 


He 


Asp 


Lys 








820 










Ser 


Trp 


Lys 


Pro 


He 


Lys 


Asn 


Phe 






835 










840 


Asp Asn 


Leu 


Ala 


He 


Val 


Glu 


Leu 




850 










855 




Phe 


Tyr 


Arg 


Gin 


Glu 


Leu 


Arg 


Asn 


865 










870 






Ser Lys 


Glu 


He 


He 


Glu 


Glu 


Asp 










885 








Lys 


Thr 


Pro 


Trp 


Ser 


Val 


Glu 


He 








900 










Gin 


Leu 


Asn 


Ser 


Lys 


Thr 


Ser 


Leu 






915 










920 


Asn 


He 


Asn 


Pro 


Val 


Ser 


Gin 


Lys 




930 










935 




Asn 


Leu 


Asp 


Trp 


Ala 


Gin 


He 


Gly 


945 










950 






Lys 


Asn 


Gly 


Ser 


Asn 


Asn 


Glu 


Lys 










965 








Leu Lys 


Gly 


He 


Ala 


Val 


Tyr 


Asn 








980 










Arg 


Asn 


Phe 


Ala 


Arg 


Asp 


Gin 


He 



585 










590 






Ser 


Ala 


Phe 


Asp Asp Ala 


Ala 


Lys 










605 








Gly 


Lys 


Ser 


Ser 


Phe 


Ser 


Lys 


Ser 








620 










He 


Asp 


Leu 


Ser Asp Asn 


Asn 


He 






635 










640 


Lys 


Asn 


Gin 


Leu 


Thr 


Gin 


Glu 


Gly 




650 










655 




Phe 


Gin 


Gin 


Asn 


Gin 


Ser 


Lys 


Thr 


665 










670 






Asn 


He 


Ser 


Ser 


Pro 


Ser 


Phe 


Lys 










685 








Ser 


Gly 


Leu 


He 


Tyr 


Leu 


Ala 


Phe 








700 










Lys 


Lys 


His 


Tyr 


Leu 


Leu 


Ala 


Asp 






715 










720 


Gin 


Lys 


He 


Lys 


Asn 


Phe 


Lys 


Phe 




730 










735 




Gly 


He 


Ala 


Gly Leu 


Lys 


Thr 


Glu 


745 










750 






Thr 


Phe 


He 


Lys 


Pro 


Glu 


Asn 


Leu 










765 








Gin 


Gin 


Lys 


Gin 


Val 


Asp 


Gly 


Tyr 








780 










He 


Lys 


Asn 


Phe 


Lys 


Ser 


Phe 


Gin 






795 










800 


Ser 


Leu 


Tyr 


Ser 


Leu 


Ala 


Asn 


Leu 




810 










815 




Gin 


Ala 


Val 


He Leu Gly 


Pro 


Asn 


825 










830 






Ser 


Ala 


Glu 


He 


Asn 


Gin 


Asn 


Leu 










845 








Ala 


Asn 


Arg 


He Gly Glu 


Asn 


Arg 








860 










Ser 


Ser 


Pro 


Phe 


Ser 


Leu 


Glu 


Lys 






875 










880 


Gin 


Asp 


He 


Val 


Leu 


Glu 


He 


He 




890 










895 




Ser 


Ala 


Phe 


Ser 


Ser 


Ser 


Asn 


Tyr 


905 










910 






Asn 


Leu 


Asn 


Gly Lys 


Thr 


He 


Tyr 










925 








Trp 


Ser 


Pro 


Phe 


Pro 


Asn 


Tyr 


Leu 








940 










Pro 


Asn 


Pro 


Lys 


Lys 


Thr 


Thr 


Asp 






955 










960 


He 


Asn 


Lys 


Asn 


Ser 


Ser 


He 


He 




970 










975 




Asp 


Pro 


Glu 


Leu 


Thr 


Thr 


Lys 


Thr 


985 










990 






Arg 


Asn 


Ala 


Phe 


He 


Lys 


Ala 


Tyr 
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He 

<210> 3 
<211> 3096 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 3 

atgcaggcta atttgattgg cagatttatc aaaaataaaa aagcaatttt ggtactagct 60 

tcaacttttg ctgggttaat tttatttact acttctgtcg gaattagttt aacaattaaa 120 

tataatggtt ctcacccgcg ggcaaaagtt aatgaatttg cacaaaaaat tagttttgtt 180 

agttttaaac ctgagcaaat tagtaaaaat agtaatttct gaaaaataaa agaaaaattg 240 

ttttccggtg atcagcttaa aaaagaaata aatcttgaag agtatctcca attttatatt 300 

tttgataaaa attctaatga tttggttaaa ttctcaaaag attcaaatcc tttttctatt 360 

gaatttgaat ttagtgattt aaaatttgat gatttaaacc aaaattttaa tcttaaattt 420 

cgtgttaggc aaaaacaaaa aaataatcaa tatgcatatt cggatttttt cagccaacca 4 80 

attacatttt atgaatcaaa taaattttta aaagcagatt ttaactttgt tcttcaaaaa 540 

atgtttcgcc aaattaatga aaatatttta aatataggta attttaccac aaatttttct 600 

gatcaaacta gtaaaaaaaa attaaaaaag ttatacagag caattgattt tgcgcaagaa 660 

gttaataaaa ttgaaaatcc aaacgaggtt gaggtcaaaa taaatgaaat tttccctgaa 720 

ttatctaact tgattttaca agcacgcgaa tcgaaagata ataaaattgg aaaaacagaa 780 

aatccgattt ttagtcttaa atttataaaa aataaaacta ataatcaatt tgtaaatcta 840 

caagataata tcccaactat gtatcttgag gcaaaattaa ctgatcaagc cgcaaaaatg 900 

ttaggtgata ttggtcaaaa ctttagcgaa aaaatctttg aaattagatt tgaaactaat 960 

gataaaaaat cattattttt caatgttgag aatttttttc aaaatattaa actaaaacca 1020 

ctaaaattta acactgaaga aaaagacgga aaattaataa taactaaact gaatcctttt 1080 

gacatatttt caaaaattaa atccggaatt ttatctgcca atactaacca aaattacata 1140 

aaaggggtta ttaattcttt attagaagag gatttagctc tagattttgg gccgacttca 1200 

aaactaattc cacaaaatca aaacggaatt agttttgaaa ttatccaaca aaatgctaaa 1260 

ttaaaaaatg aaaatgataa ttatataatt gaaattccct ataaaatttt ccttagagaa 1320 

tccttattta aacctggttc acaaaaaatt atctatgaaa aagagttgtt tttaagtatt 1380 

ggcggctttg gtatatcaaa taaaaatggt caaaatctaa taattccagg aagccagaaa 144 0 

gctttaattt atcggagaaa ttcacttttt aatgatgagg aaagtcctga aaataaattt 1500 

atttcaactt ttggtcaacc ggtcatttcg aataatccct taaaaaaaga agaaattgat 1560 

aatttattat tgcaacaaga ttataaaggt ttagaaagac agctaaattc attatcacgg 162 0 

tataatttta attttgataa ttttgaggcc aaagttcggg cttgatctgg taagacatac 1680 

ttacctagtt taacagaaat tgcaaatttt cgattaaatc aacaaaaaat tgatataaat 1740 

tcacaaaatc aagagcaaaa aattgaacta aaaacactac attcacaaag tttttttata 1800 

aatccttcgg atgtaacagc tttttttgct gatttaattc agaaaaaacc aagccaaata 1860 

gcaaatagtt ttttcttaat tgcaaaggct tttggacttt taaatcaaaa tcggactgct 1920 

tcgcaaattt ttaataacct ggctggagaa aatatctttg aagctagttc aaaaattgat 1980 

tttgataata aaactacaaa tattttaagt tttaataatc atttcgctga tttttataat 2040 

caagggtttt tttcatccct ttttcttcca aaatcaataa aagataaatt caataatcta 2100 

aaaagcaagt caatttctga tgtaattagt attttagaag accaagaact ttttaaagaa 2160 

acagctagaa aatttacaag acaacaaatt gaggaaaacc taaaatcaag tgttaaattc 2220 

acaacattgg ccgaccttct tttagctttt tattataagg ctagtcaact tgataatttt 2280 

ttagggtgaa caaaattaga taccaattta gattatcaaa ttgtgtttca aaaagaaaat 2340 

gaaatttcaa aagctcgtta tgattctgaa attcagaagc taaaaaaacc cgaattaaat 2400 

tctttagaaa aacaggaaaa cttaaataaa aattctgaaa ttcaaccaga atctaaaaat 2460 

ttagactctg ataataacat aaaaaaatca ataaatggaa atttagaaaa agataatact 2520 

tataatgcca atgttgataa tgaatatcta acattaaatt tttactatat tattggtgat 2580 

tctagtcaga aaaaattttt ctttcaaagc ccaattcaaa aaattttaat aaatttctca 2640 
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actcaaaaaa ttgatgaaaa ttctaaaata caagaaaaat tcgataaggt agttgaaagt 2700 

gttccggctg atttgttaaa ttatagtgtc agtgaagaaa attttaaaaa aattaaggaa 2760 

aaattaacaa ataagcattc acctgaacca aaaaataatg acaataataa cgatttagat 2 82 0 

ttatatttta aagaaacttc cataaatatt gataaaatta gttcttattt taaagaacaa 2 880 

tttcccaaag aggagacaaa atttttactt gaaccaagtt ttgaaaactc actaaatacg 2 94 0 

gataaactaa cctttttaat aagtttttat cttaataaga aggataaaaa tcccaaagat 3000 

ttaaaagctg ataataaaaa tgatgaaaat agcccgataa atccaattat tgcaaggcag 3060 

aaattaaaaa ttataataac aaaaaattct aaaaat 3096 

<210> 4 
<211> 1032 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 4 

Met Gin Ala Asn Leu lie Gly Arg Phe lie Lys Asn Lys Lys Ala lie 

15 10 15 

Leu Val Leu Ala Ser Thr Phe Ala Gly Leu lie Leu Phe Thr Thr Ser 

20 25 30 

Val Gly lie Ser Leu Thr lie Lys Tyr Asn Gly Ser His Pro Arg Ala 

35 40 45 

Lys Val Asn Glu Phe Ala Gin Lys lie Ser Phe Val Ser Phe Lys Pro 

50 55 60 

Glu Gin lie Ser Lys Asn Ser Asn Phe Trp Lys lie Lys Glu Lys Leu 
65 70 75 80 

Phe Ser Gly Asp Gin Leu Lys Lys Glu lie Asn Leu Glu Glu Tyr Leu 

85 90 95 

Gin Phe Tyr lie Phe Asp Lys Asn Ser Asn Asp Leu Val Lys Phe Ser 

100 105 110 

Lys Asp Ser Asn Pro Phe Ser lie Glu Phe Glu Phe Ser Asp Leu Lys 

115 120 125 

Phe Asp Asp Leu Asn Gin Asn Phe Asn Leu Lys Phe Arg Val Arg Gin 

130 135 140 

Lys Gin Lys Asn Asn Gin Tyr Ala Tyr Ser Asp Phe Phe Ser Gin Pro 
145 150 155 160 

lie Thr Phe Tyr Glu Ser Asn Lys Phe Leu Lys Ala Asp Phe Asn Phe 

165 170 175 

Val Leu Gin Lys Met Phe Arg Gin lie Asn Glu Asn lie Leu Asn lie 

180 185 190 

Gly Asn Phe Thr Thr Asn Phe Ser Asp Gin Thr Ser Lys Lys Lys Leu 

195 200 205 

Lys Lys Leu Tyr Arg Ala lie Asp Phe Ala Gin Glu Val Asn Lys lie 

210 215 220 

Glu Asn Pro Asn Glu Val Glu Val Lys lie Asn Glu lie Phe Pro Glu 
225 230 235 240 

Leu Ser Asn Leu lie Leu Gin Ala Arg Glu Ser Lys Asp Asn Lys lie 

245 250 255 

Gly Lys Thr Glu Asn Pro lie Phe Ser Leu Lys Phe lie Lys Asn Lys 

260 265 270 

Thr Asn Asn Gin Phe Val Asn Leu Gin Asp Asn lie Pro Thr Met Tyr 

275 280 285 

Leu Glu Ala Lys Leu Thr Asp Gin Ala Ala Lys Met Leu Gly Asp lie 
290 295 300 
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Gly 


Gin 


Asn 


Phe 


Ser 


Glu 


Lys 


He 


Phe 


Glu 


He 


Arg 


Phe 


Glu 


Thr 


Asn 


305 










310 










315 










320 


Asp 


Lys 


Lys 


Ser 


Leu 


Phe 


Phe 


Asn 


Val 


Glu 


Asn 


Phe 


Phe 


Gin 


Asn 


He 










325 










330 










335 




Lys 


Leu 


Lys 


Pro 


Leu 


Lys 


Phe 


Asn 


Thr 


Glu 


Glu 


Lys 


Asp 


Gly 


Lys 


Leu 








340 










345 










350 






He 


He 


Thr 


Lys 


Leu 


Asn 


Pro 


Phe 


Asp 


He 


Phe 


Ser 


Lys 


He 


Lys 


Ser 






355 










360 










365 








Gly 


He 


Leu 


Ser 


Ala 


Asn 


Thr 


Asn 


Gin 


Asn 


Tyr 


He 


Lys 


Gly 


Val 


He 




370 










375 










380 










Asn 


Ser 


Leu 


Leu 


Glu 


Glu 


Asp 


Leu 


Ala 


Leu 


Asp 


Phe 


Gly 


Pro 


Thr 


Ser 


385 










390 










395 










400 


Lys 


Leu 


He 


Pro 


Gin 


Asn 


Gin 


Asn 


Gly 


He 


Ser 


Phe 


Glu 


He 


He 


Gin 










405 










410 










415 




Gin 


Asn 


Ala 


Lys 


Leu 


Lys 


Asn 


Glu 


Asn 


Asp 


Asn 


Tyr 


He 


He 


Glu 


He 








420 










425 










430 






Pro 


Tyr 


Lys 


He 


Phe 


Leu 


Arg 


Glu 


Ser 


Leu 


Phe 


Lys 


Pro 


Gly 


Ser 


Gin 






435 










440 










445 








Lys 


He 


He 


Tyr 


Glu 


Lys 


Glu 


Leu 


Phe 


Leu 


Ser 


He 


Gly 


Gly 


Phe 


Gly 




450 










455 










460 










He 


Ser 


Asn 


Lys 


Asn 


Gly 


Gin 


Asn 


Leu 


He 


He 


Pro 


Gly 


Ser 


Gin 


Lys 


465 










470 










475 










480 


Ala 


Leu 


He 


Tyr 


Arg 


Arg 


Asn 


Ser 


Leu 


Phe 


Asn 


Asp 


Glu 


Glu 


Ser 


Pro 










485 










490 










495 




Glu 


Asn 


Lys 


Phe 


He 


Ser 


Thr 


Phe 


Gly 


Gin 


Pro 


Val 


He 


Ser 


Asn 


Asn 








500 










505 










510 






Pro 


Leu 


Lys 


Lys 


Glu 


Glu 


He 


Asp 


Asn 


Leu 


Leu 


Leu 


Gin 


Gin 


Asp 


Tyr 






515 










520 










525 








Lys 


Gly 


Leu 


Glu 


Arg 


Gin 


Leu 


Asn 


Ser 


Leu 


Ser 


Arg 


Tyr 


Asn 


Phe 


Asn 




530 










535 










540 










Phe 


Asp 


Asn 


Phe 


Glu 


Ala 


Lys 


Val 


Arg 


Ala 


Trp 


Ser 


Gly 


Lys 


Thr 


Tyr 


545 










550 










555 










560 


Leu 


Pro 


Ser 


Leu 


Thr 


Glu 


He 


Ala 


Asn 


Phe 


Arg 


Leu 


Asn 


Gin 


Gin 


Lys 










565 










570 










575 




He 


Asp 


He 


Asn 


Ser 


Gin 


Asn 


Gin 


Glu 


Gin 


Lys 


He 


Glu 


Leu 


Lys 


Thr 








580 










585 










590 






Leu 


His 


Ser 


Gin 


Ser 


Phe 


Phe 


He 


Asn 


Pro 


Ser 


Asp 


Val 


Thr 


Ala 


Phe 






595 










600 










605 








Phe 


Ala 


Asp 


Leu 


He 


Gin 


Lys 


Lys 


Pro 


Ser 


Gin 


He 


Ala 


Asn 


Ser 


Phe 




610 










615 










620 










Phe 


Leu 


He 


Ala 


Lys 


Ala 


Phe 


Gly 


Leu 


Leu 


Asn 


Gin 


Asn 


Arg 


Thr 


Ala 


625 










630 










635 










640 


Ser 


Gin 


He 


Phe 


Asn 


Asn 


Leu 


Ala 


Gly 


Glu 


Asn 


He 


Phe 


Glu 


Ala 


Ser 










645 










650 










655 




Ser 


Lys 


He 


Asp 


Phe 


Asp 


Asn 


Lys 


Thr 


Thr 


Asn 


He 


Leu 


Ser 


Phe 


Asn 








660 










665 










670 






Asn 


His 


Phe 


Ala 


Asp 


Phe 


Tyr 


Asn 


Gin 


Gly 


Phe 


Phe 


Ser 


Ser 


Leu 


Phe 






675 










680 










685 








Leu 


Pro 


Lys 


Ser 


He 


Lys 


Asp 


Lys 


Phe 


Asn 


Asn 


Leu 


Lys 


Ser 


Lys 


Ser 




690 










695 










700 










He 


Ser 


Asp 


Val 


He 


Ser 


He 


Leu 


Glu 


Asp 


Gin 


Glu 


Leu 


Phe 


Lys 


Glu 


705 










710 










715 










720 



I 
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Thr 


Ala 


Arg 


Lys 


Phe 


Thr 


Arg 


Gin 


Gin 


He 


Glu 


Glu 


Asn 


Leu 


Lys 


Ser 










725 










730 










735 




Ser 


Val 


Lys 


Phe 


Thr 


Thr 


Leu 


Ala 


Asp 


Leu 


Leu 


Leu 


Ala 


Phe 


Tyr 


Tyr 








740 










745 










750 






Lys 


Ala 


Ser 


Gin 


Leu 


Asp 


Asn 


Phe 


Leu Gly 


Trp 


Thr 


Lys 


Leu 


Asp 


Thr 






755 










760 










765 








Asn 


Leu 


Asp 


Tyr 


Gin 


He 


Val 


Phe 


Gin 


Lys 


Glu 


Asn 


Glu 


He 


Ser 


Lys 




770 










775 










780 










Ala 


Arg 


Tyr Asp 


Ser 


Glu 


He 


Gin 


Lys 


Leu 


Lys 


Lys 


Pro 


Glu 


Leu 


Asn 


785 










790 










795 










800 


Ser 


Leu 


Glu 


Lys 


Gin 


Glu 


Asn 


Leu 


Asn 


Lys 


Asn 


Ser 


Glu 


He 


Gin 


Pro 










805 










810 










815 




Glu 


Ser 


Lys 


Asn 


Leu 


Asp 


Ser 


Asp 


Asn 


Asn 


He 


Lys 


Lys 


Ser 


He 


Asn 








820 










825 










830 






Gly 


Asn 


Leu 


Glu 


Lys 


Asp 


Asn 


Thr 


Tyr Asn 


Ala 


Asn 


Val 


Asp 


Asn 


Glu 






835 










840 










845 








Tyr 


Leu 


Thr 


Leu 


Asn 


Phe 


Tyr 


Tyr 


He 


He 


Gly Asp 


Ser 


Ser 


Gin 


Lys 




850 










855 










860 










Lys 


Phe 


Phe 


Phe 


Gin 


Ser 


Pro 


He 


Gin 


Lys 


He 


Leu 


He 


Asn 


Phe 


Ser 


865 










870 










875 










880 


Thr 


Gin 


Lys 


He 


Asp 


Glu 


Asn 


Ser 


Lys 


He 


Gin 


Glu 


Lys 


Phe 


Asp 


Lys 










885 










890 










895 




Val 


Val 


Glu 


Ser 


Val 


Pro 


Ala 


Asp 


Leu 


Leu 


Asn 


Tyr 


Ser 


Val 


Ser 


Glu 








900 










905 










910 






Glu 


Asn 


Phe 


Lys 


Lys 


He 


Lys 


Glu 


Lys 


Leu 


Thr 


Asn 


Lys 


His 


Ser 


Pro 






915 










920 










925 








Glu 


Pro 


Lys 


Asn 


Asn Asp 


Asn 


Asn 


Asn Asp 


Leu 


Asp 


Leu 


Tyr 


Phe 


Lys 




930 










935 










940 










Glu 


Thr 


Ser 


He 


Asn 


He 


Asp 


Lys 


He 


Ser 


Ser 


Tyr 


Phe 


Lys 


Glu 


Gin 


945 










950 










955 










960 


Phe 


Pro 


Lys 


Glu 


Glu 


Thr 


Lys 


Phe 


Leu 


Leu 


Glu 


Pro 


Ser 


Phe 


Glu 


Asn 










965 










970 










975 




Ser 


Leu 


Asn 


Thr 


Asp 


Lys 


Leu 


Thr 


Phe 


Leu 


He 


Ser 


Phe 


Tyr 


Leu 


Asn 








980 










985 










990 






Lys 


Lys 


Asp 


Lys 


Asn 


Pro 


Lys 


Asp 


Leu 


Lys 


Ala 


Asp 


Asn 


Lys 


Asn 


Asp 






995 










1000 








1005 






Glu 


Asn 


Ser 


Pro 


He 


Asn 


Pro 


He 


He 


Ala 


Arg 


Gin 


Lys 


Leu 


Lys 


He 




1010 








1015 








1020 








lie 


He 


Thr 


Lys 


Asn 


Ser 


Lys 


Asn 



















1025 1030 



<210> 5 
<211> 3582 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 5 

atgaaccaat ttgacgaaaa agagaaacaa cataataaag caaaagcaat tctttcaacc 60 
ggattttcgg ttacatcaat tgcaactaca gttgtagcag tcccaattgg actaacaatt 120 
tttgagaaat catttagttc ccaagtttca ggaggagtcg ataagaacaa agttgtggat 18 0 

ttaaaatcag attcagatca aatcttctca gaagaagatt ttataagagc agttgagaat 240 
cttaaacttt ttgataaata tagacatcta acagcaagaa tggcattagg tcttgccagg 3 00 

gaagcagcta atgcctttaa ctttttagat acttacgact acaccccaat tacaaagcat 360 
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tcatttaaga tttctttgga tatttccgat gcctttgcgg ctaataaaga agtaaaagcg 420 

gtagtagtta gtgcatattc ccaaaaatat caagttacct attcaagact aacttctcta 480 

aaaggttgaa aagaagaaga tgattttggc gatgatatta tagattatca aattaatcaa 540 

gagctttcag gtctatcact ttcttcccta gcccctgaaa gcgcgcatct tttagcctca 600 

gaaatggctt ttcggcttga taatgacttt caagttgcat ataaaaaaac aggatcaaga 660 

gccgaggctt ttcgccaggc cttgataaaa aattatcttg gttataactt agttaaccgc 72 0 

caaggtttgc ccactatgct ccaaaagggt tatgtgctag cccccaaaac aattgaaaat 780 

aaaaatgcaa gcgaagaaaa attagtaaat ataaatgaaa atgaccgtgc aagggttaat 84 0 

aaactacaaa aagtagaaaa tctagccttt aaaaacttaa gcgatccaaa tggaacgctt 900 

tctattactt ttgaactctg agatccaaat ggtaaattag tatccgaata cgattttaaa 960 

attaagggaa tcaaaaaact tgattttgat cttaaaaaac aagaggaaaa agtacttcaa 102 0 

aaggtaactg aatttgttga gattaaacct tatgttcaat taggtttaat ccgtgataat 1080 

ttatcattgt ctgaaattat ctataaaagt gataataatc cggagtatct taggaaaata 1140 

ttagctaaac taaaagaaca caataacaac aaaagggtgg ataataatac atccactact 1200 

aaatttcaag aagaggatct taaaaacgaa ccaaattcta atggatcaga acaagattct 1260 

ttcgagaaag caaaggaaaa tttccttagt ttttttgatc taagatcgag actaattcca 1320 

attcccgatc ttcctttata ttatcttaaa gttaattcaa ttaattttga tagaaatatt 1380 

gaagaaaatg aaaaagaaaa attattaaaa aatgaacaag tagtactcaa agtagatttt 1440 

agtcttaaaa aagttgttag cgatattaga gccccttatt tagtttctag tcaggttaga 1500 

tcaaattatc ccccggtttt gaaagcttcg ctagcaaaaa taggtaaggg gtcaaattca 1560 

aaagttgtcc ttttagatct tggaaattta tcttcaagat ttaaagttca acttgattat 1620 

agtgcaaaac aaagagaaat aattaatact ttattaaagg aaaatccaga aagagaaaaa 1680 

gaattacaag ctaaaattga aagtaagacg tttagtccaa tagatcttaa caatgatgat 174 0 

ctattagcaa tcgaatttca atatgaggat aaccctgaag gagattgaat aactttaggg 1800 

agaatggaaa agttagtcaa agaggttatc caatataaaa aggaaggtaa aaccttccta 1860 

gatgatgaag tcgctaaaac actttattat ttagatttcc atcatctacc tcaaagtaaa 1920 

aaagacctcg aagaatataa agaaaaacac aaaaacaagt ttattaacga aataaaacct 198 0 

gctacaccag caagtcaagc aaaaccagat caagcaaaaa atgaaaaaga agtaaaacct 2 04 0 

gaatcagccc aagcagaatc ttcatcttca aattctaatg attctaatag taaaaccact 2100 

tcttcttcaa gtatgatggc gggtacaacc caaacaaata attcctctac agaaacaaca 2160 

aattcaaatt cagcaacaac aacttcaaca acaacacaag cagcagcaac ttcagcctct 2220 

tcggctaaag taaaaacaac taaattccaa gaacaagtaa aagaacaaga acaaaaacaa 2280 

gaaaaagcaa aagaaactaa ccaattatta gatactaaaa gaaataaaga agactcaggg 2 34 0 

cttggattaa ttctttggga tttcctagta aattcaaaat ataaaactct accaggaact 2400 

acctgagatt tccatgttga accagataat ttcaatgatc gtctaaaaat aacagcgatt 2460 

ctaaaagaaa atacatccca ggcaaagtca aatccagata gtaaaaacct aacttcccta 2 52 0 

tcgcgaaacc ttataataaa aggggttatg gctaataaat acattgacta cttagtccaa 2580 

gaagatccag tacttcttgt agattataca agaagaaacc agattaaaac cgaaagagaa 2 64 0 

ggacaactaa tttgaaatca gttagcttcc cctcaaatgg catctcctga aactagtccc 2700 

gaaaaggcta agctcgagat caccgaggaa ggactccgtg ttaaaaaagg tggcactaag 2760 

ataaaagaga caagaaaaag cacaaccagc aatgctaaaa gcaatactaa ctccaaacca 2 82 0 

aataaaaagt tagtcctact aaaagggtct ataaaaaacc cgggaacaaa aaaggaatga 2880 

attcttgtag gatctgggaa taacgccacc aaaaacggaa gctccagcaa caactccaat 2940 

acccaaatat gaataaccag actaggaaca tctgttggtt cattaaaaac cgaaggtgag 3000 

acagtccttg gaatttcaaa taataattcc caaggtgaag ttctctgaac tactattaaa 3060 

tccaaactcg aaaacgaaaa tcaatcagat aacaatcaaa tccaatactc cccaagtacg 312 0 

catagtttaa caaccaattc tcgatcaaat acccaacaat cagggcgaaa tcaaattaaa 3180 

attacaaaca ctcaaagaaa aacaactact tcgccggccc aaagcccaat acaaaatcct 3240 

gatccgaacc aaattgatgt aagacttggt ctactagtac aagacaaaaa acttcatctt 3300 

tggtggattg ctaatgatag ctctgatgag cctgagcata taacaattga tttcgctgaa 3360 

gggacaaaat ttaattatga tgatttaaat tatgtcggag ggcttttaaa aaatactaca 3420 

aataatacca atacccaagc ccaagacgat gaaggtgatg gatatctggc cctaaaagga 3480 
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ttagggatct atgaatttcc tgatgatgaa agtattgatc aagccgctac tgttgaaaaa 3 54 0 
gcagagagat tatataaaca ctttatgggg ctatttaggg aa 3582 

<210> 6 
<211> 1194 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 6 



Met 


Asn 


Gin 


Phe 


Asp 


Glu 


Lys 


Glu 


Lys 


Gin 


His 


Asn 


Lys 


Ala 


Lys 


Ala 


1 








5 










10 










15 




He 


Leu 


Ser 


Thr 


Gly 


Phe 


Ser 


Val 


Thr 


Ser 


He 


Ala 


Thr 


Thr 


Val 


Val 








20 










25 










30 






Ala 


Val 


Pro 


He 


Gly 


Leu 


Thr 


He 


Phe 


Glu 


Lys 


Ser 


Phe 


Ser 


Ser 


Gin 






35 










40 










45 








Val 


Ser 


Gly 


Gly 


Val 


Asp 


Lys 


Asn 


Lys 


Val 


Val 


Asp 


Leu 


Lys 


Ser 


Asp 




50 










55 










60 










Ser 


Asp 


Gin 


He 


Phe 


Ser 


Glu 


Glu 


Asp 


Phe 


He 


Arg Ala Val 


Glu 


Asn 


65 










70 










75 










80 


Leu 


Lys 


Leu 


Phe 


Asp 


Lys 


Tyr 


Arg 


His 


Leu 


Thr 


Ala Arg Met Ala Leu 










85 










90 










95 




Gly 


Leu 


Ala 


Arg 


Glu 


Ala 


Ala 


Asn 


Ala 


Phe 


Asn 


Phe 


Leu 


Asp 


Thr 


Tyr 








100 










105 










110 






Asp 


Tyr 


Thr 


Pro 


He 


Thr 


Lys 


His 


Ser 


Phe 


Lys 


He 


Ser 


Leu Asp 


He 






115 










120 










125 








Ser 


Asp 


Ala 


Phe 


Ala 


Ala 


Asn 


Lys 


Glu 


Val 


Lys 


Ala 


Val 


Val 


Val 


Ser 




130 










135 










140 










Ala 


Tyr 


Ser 


Gin 


Lys 


Tyr 


Gin 


Val 


Thr 


Tyr 


Ser 


Arg 


Leu 


Thr 


Ser 


Leu 


145 










150 










155 










160 


Lys 


Gly 


Trp 


Lys 


Glu 


Glu 


Asp 


Asp 


Phe 


Gly 


Asp 


Asp 


He 


He 


Asp 


Tyr 










165 










170 










175 




Gin 


He 


Asn 


Gin 


Glu 


Leu 


Ser 


Gly 


Leu 


Ser 


Leu 


Ser 


Ser 


Leu 


Ala 


Pro 








180 










185 










190 






Glu 


Ser 


Ala 


His 


Leu 


Leu 


Ala 


Ser 


Glu 


Met 


Ala 


Phe 


Arg 


Leu Asp Asn 






195 










200 










205 








Asp 


Phe 


Gin 


Val 


Ala 


Tyr 


Lys 


Lys 


Thr 


Gly 


Ser 


Arg 


Ala 


Glu 


Ala 


Phe 




210 










215 










220 










Arg 


Gin 


Ala 


Leu 


He 


Lys 


Asn 


Tyr 


Leu 


Gly 


Tyr 


Asn 


Leu 


Val 


Asn Arg 


225 










230 










235 










240 


Gin 


Gly 


Leu 


Pro 


Thr 


Met 


Leu 


Gin 


Lys 


Gly 


Tyr 


Val 


Leu 


Ala 


Pro 


Lys 










245 










250 










255 




Thr 


He 


Glu 


Asn 


Lys 


Asn 


Ala 


Ser 


Glu 


Glu 


Lys 


Leu 


Val 


Asn 


He 


Asn 








260 










265 










270 






Glu 


Asn 


Asp 


Arg 


Ala 


Arg 


Val 


Asn 


Lys 


Leu 


Gin 


Lys 


Val 


Glu 


Asn 


Leu 






275 










280 










285 








Ala 


Phe 


Lys 


Asn 


Leu 


Ser 


Asp 


Pro 


Asn 


Gly 


Thr 


Leu 


Ser 


He 


Thr 


Phe 




290 










295 










300 










Glu 


Leu 


Trp 


Asp 


Pro 


Asn 


Gly 


Lys 


Leu 


Val 


Ser 


Glu 


Tyr Asp 


Phe 


Lys 


305 










310 










315 










320 


He 


Lys 


Gly 


He 


Lys 


Lys 


Leu 


Asp 


Phe 


Asp 


Leu 


Lys 


Lys 


Gin 


Glu 


Glu 










325 










330 










335 




Lys 


Val 


Leu 


Gin 


Lys 


Val 


Thr 


Glu 


Phe 


Val 


Glu 


He 


Lys 


Pro 


Tyr Val 



340 345 , 350 
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Gin Leu Gly Leu 
355 

Lys Ser Asp Asn 
370 

Lys Glu His Asn 
385 

Lys Phe Gin Glu 

Glu Gin Asp Ser 
420 

Asp Leu Arg Ser 
435 

Leu Lys Val Asn 
450 

Lys Glu Lys Leu 
465 

Ser Leu Lys Lys 

Ser Gin Val Arg 
500 

Lys lie Gly Lys 
515 

Asn Leu Ser Ser 
530 

Arg Glu lie lie 
545 

Glu Leu Gin Ala 

Asn Asn Asp Asp 
580 

Glu Gly Asp Trp 
595 

Val He Gin Tyr 
610 

Ala Lys Thr Leu 
625 

Lys Asp Leu Glu 

Glu He Lys Pro 
660 

Lys Asn Glu Lys 
675 

Ser Ser Asn Ser 
690 

Met Met Ala Gly 
705 

Asn Ser Asn Ser 

Thr Ser Ala Ser 
740 

Val Lys Glu Gin 
755 



He Arg Asp Asn 
360 

Asn Pro Glu Tyr 
375 

Asn Asn Lys Arg 
390 

Glu Asp Leu Lys 
405 

Phe Glu Lys Ala 

Arg Leu He Pro 
440 

Ser He Asn Phe 
455 

Leu Lys Asn Glu 
470 

Val Val Ser Asp 
485 

Ser Asn Tyr Pro 

Gly Ser Asn Ser 
520 

Arg Phe Lys Val 
535 

Asn Thr Leu Leu 
550 

Lys He Glu Ser 
565 

Leu Leu Ala He 

He Thr Leu Gly 
600 

Lys Lys Glu Gly 
615 

Tyr Tyr Leu Asp 
630 

Glu Tyr Lys Glu 
645 

Ala Thr Pro Ala 

Glu Val Lys Pro 
680 

Asn Asp Ser Asn 
695 

Thr Thr Gin Thr 
710 

Ala Thr Thr Thr 
725 

Ser Ala Lys Val 

Glu Gin Lys Gin 
760 



Leu Ser Leu Ser 

Leu Arg Lys He 
380 

Val Asp Asn Asn 
395 

Asn Glu Pro Asn 
410 

Lys Glu Asn Phe 
425 

He Pro Asp Leu 

Asp Arg Asn He 
460 

Gin Val Val Leu 
475 

He Arg Ala Pro 
490 

Pro Val Leu Lys 
505 

Lys Val Val Leu 
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Tyr Lys His Phe Met Gly Leu Phe Arg Glu 
1185 1190 

<210> 7 
<211> 5636 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 7 

atgaaaaaca aaaaatcaac attactatta gccacagcgg cagcaattat tggttcaact 60 
gtttttggaa cagttgttgg tttggcttca aaagttaaat atcggggtgt aaatccaact 120 
caaggagtaa tatctcaatt aggactgatt gattctgttg catttaaacc ttcgattgca 180 
aattttacaa gcgattatca aagtgttaaa aaagcacttt taaatgggaa aacctttgat 240 
ccaaaaagtt cagaatttac tgattttgtc tcaaaatttg actttttgac taataatggg 3 00 

agaaccgttt tggagatccc gaaaaaatat caggtggtta tctcggaatt tagccccgag 3 60 

gatgataaag aacgttttcg tcttggattt catctaaaag aaaaacttga agatggaaat 420 
atagctcaat cagcaactaa atttatttat cttttaccac ttgatatgcc caaagcggcc 480 
ctgggtcaat attcttatat cgttgataaa aattttaata atttaattat ccatccttta 540 
tctaattttt ctgctcaatc aataaagccg cttgcactga cccgttcaag tgattttata 600 
gcaaaactta atcagtttaa caatcaggac gagctttgag tttatctgga aaaattcttt 660 
gatcttgaag ctctaaaagc aaatattcgc ttacagacag ccgattttag ttttgaaaaa 720 
ggcaatttag ttgatccttt tgtttattct tttattagaa atccgcaaaa tcaaaaagaa 780 
tgagctagtg atcttaatca agatcaaaaa actgtcagac tttatcttcg aaccgaattt 840 
agtcctcagg ctaaaaccat tttaaaagac tataaataca aagatgagac tttcttaagt 900 
agtatcgatt taaaagcaag taatggaact agtttatttg ctaatgaaaa tgatctaaaa 960 

gatcaattag atgttgatct tttagatgtc tctgattatt ttggaggcca atcagagaca 1020 

attactagta attcccaagt taaacctgtc cctgctagtg agagatcttt aaaagaccgg 1080 

gttaaattta aaaaagatca gcaaaaacca agaattgaga aatttagttt atatgaatat 1140 

gatgctctaa gtttttattc ccaacttcaa gaattagttt ctaaacctaa ttcaattaaa 1200 

gatttagtta atgcaacttt agctcgtaat cttcggtttt cattaggaaa atataatttt 1260 

ctttttgatg atttagccag tcatcttgat tatacttttt tagtttcaaa agcaaaaatt 1320 

aaacaaagtt caattacaaa aaaattattc attgaattac caatcaaaat tagtcttaaa 13 80 

tcttcaattt taggtgatca agaacctaat attaaaactt tattcgaaaa agaagtgact 1440 

tttaaattag ataacttccg tgatgttgaa atcgaaaaag cttttggact tttatatcca 1500 

ggtgttaatg aagaacttga acaagcccga aaagctcaaa gagcaagctt tgaaaaagaa 1560 

aaatcgaaaa aaggtcttaa agaatttagt caacaaaaag aagaaaattc aaagcgataa 1620 

acaatcaaga gggtcttgaa gaagatgata atattactga aagacttcct gagaattccc 1680 

cgattcaata tcagcaagaa aatgccggtt taggtgcaag tccggataaa ccttatatga 1740 

taaaggatgt ccaaaatcaa cgttattatc tagcaaaatc acaaattcaa gaactaatta 1800 

aggccaaaga ttataccaaa ttagccaaac ttttatccaa tagacatact tataatattt 1860 

ctttaagatt aaaagaacaa ctttttgatg taaatccaag aattccgagc tctagagata 1920 

tagaaaaggc aaaatttgtt cttgataaaa ccgaaaagaa taaatactgg cagatttatt 1980 

caagtgcttc tcctgttttc caaaataaat gatcactttt tggatattac cgttatttat 2040 

taggtcttga tccaaaacaa acaatccacg aattagtaaa attaggacaa aaagcgggtc 2100 

ttcaatttga aggatatgaa aatcttcctt ctgatttcaa tcttgaggat cttaagaata 2160 

ttaggattaa aacaccttta tttagtcaaa aagataattt caaattatct ttacttgatt 2220 

ttaataatta ttatgacggt gaaattaaag ccccagaatt tggtcttcct ttatttttgc 2280 

caaaagaatt aagaagaaat agttcaaatt ctggtggttc tcaaaactct aatagccctt 2340 

gagaacaaga aattattagc caatttaaag atcaaaatct atctaatcag gatcagttag 2400 

cccagtttag tactaaaatc tgggaaaaaa tcattggtga tgaaaacgaa tttgatcaaa 2460 

ataacagact tcagtataaa cttttaaaag atcttcaaga atcttggatt aataaaaccc 2520 

gcgataatct ttattggact tatctaggtg ataaacttaa agttaaacca aaaaataatt 2580 

tagaggctaa atttagacaa atttccaatt tacaagagct tttaactgct ttttatactt 2640 
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cagctgctct ttctaataac tgaaattatt atcaagattc aggagcaaag tcaactatta 2700 

tttttgaaga aatagctgag ctagatccaa aagtaaaaga aaaagttgga gctgatgttt 2760 

atcaattaaa attccattat gcaatcggtt ttgatgataa tgctggtaag tttaatcaag 2820 

aagtaattcg ttcttcaagt agaacaattt atcttaaaac ctcagggaaa tccaaattag 2880 

aagcagatac aattgatcaa cttaatcaag cagttaaaaa tgcaccttta ggtcttcaaa 2940 

gtttttatct tgatactgaa agatttgggg ttttccaaaa attagccact tccttagcag 3000 

ttcaacataa acaaaaagaa aaaacactac ctaaaaaact aaataatgat ggctatactt 3060 

taattcatga taaacttaaa aaaccagtaa ttccccaaat tagttcaagt ccagaaaaag 3120 

actgatttga aggtaaatta aaccaaaacg ggcaaagcca aaatgtaaat gtctcaactt 3180 

ttggctcaat aatcgagtcc ccttatttta gtactaattt ccaagaagat gctgacttag 3240 

accaggatgg acaagatgat tcaagacaag gaaataatag tctagataat caagaagcag 3300 

gtcttttaaa acaaaaactg gcaattttat taggtaatca atttatccaa tattatcaac 3360 

aaaatgataa agaaattgaa ttcgagatta tcaatgttga gaaagtttca gagcttagtt 3420 

tccgcgttga atttaaatta gcaaaaactc ttgaagacaa cggaaaaact attcgagttt 3480 

tatcagatga gacaatgtca ttaattgtta atactacaat tgaaaaaaca ccagaaatga 3540 

gtgcggttcc cgaagtattt gatactaaat gggttgagca atatgatcca agaaccccgc 3600 

ttgcggcaaa gacaaagttt gtcttaaaat tcaaagatca aataccagtg gatggcagtg 3660 

gaaatatttc tgataaatga ctagcaagta ttcctttggt gattcaccaa caaatgttgc 3720 

gtcttagtcc tgtggttaaa acgataagag agctcggtct aaagaccgaa caacaacaac 3780 

aacaacaaca acaacaacaa caacaacaac cccaaaagaa agctgttaga aaagaggaag 3 84 0 

aactagaaac ctataatcca aaagacgagt ttaatattct taatcctttg acaaaagctc 3 900 

accgccttac cttatcaaat ttggtaaata atgatccaaa ttataaaatt gaagatttaa 3960 

aagtaatcaa aaatgaagct ggtgaccatc aattagcatt ttctctaaga gctaataata 4020 

tcaaaagatt aatgaataca ccaattactt ttgctgatta taatcccttt ttctattata 4080 

atgaagactg aagaagtata gataaatatt taaataataa aggaaatgtg agttctcacc 414 0 

aacaacaagc agccgggggt aatcaaggct cgggtctaat ccaaagactt aataaaaata 4200 

ttaagcccga aacttttacc cccgcactca tagctcttaa acgagataat aatactaatc 4260 

tttctaacta ttctgataaa ataataatga tcaaaccaaa atatttggtt gaacgatcaa 4320 

ttggtgttcc ctgatcaacc ggccttgatg gttatattgg ttcagaacaa accaaggacg 4380 

gaacttcctc aagcagtcaa caaaagggat ttaagcaaga ttttattcag gctttaggtc 4440 

ttaaaaacac tgaatatcat ggtaaactag gtctttcaat tagaattttt gatcctggaa 4500 

atgaactagc aaaaattaag gatgcttcaa ataaaaaagg ggaagaaaag ctgttaaaat 4560 

catatgattt atttaaaaac tatttaaatg aatatgagaa aaaatcccct aaaattgcta 462 0 

agggatgaac aaatattcat cctgatcaaa aagaatatcc aaatccaaat caaaaactac 4680 

ctgaaaatta tcttaaccta gttttaaatc aaccttgaaa ggttacttta tataattcaa 4740 

gtgattttat tactaattta tttgttgaac ctgaaggctc agatcgtgga tcaggaacaa 4800 

aattaaaaca agtaatccag aagcaagtta ataataacta tgctgactgg gggtctgcat 4860 

atctcacgtt ctggtatgat aaaaatatca ttaccaatca gccaaatgtt ataactgcaa 4920 

acattgctga tgtctttatt aaagatgtaa aagaacttga agataataca aaactaattg 4980 

ctccaaatat tactcaatga tggccaaata ttagcggctc aaaagagaaa ttttataagc 5040 

caacagtgtt ttttggtaat tgagaaaatg aaaacagcag tatgaattcc caggcgcaga 5100 

cccctacctg ggagaagatc agagaaggat ttgctctcca agcgcttaaa tccagctttg 5160 

atcaaaaaac aaggacattt gtccttacaa caaatgctcc tttaccttta tgaaaatacg 5220 

gaccattagg tttccaaaat gggccgaatt tcaaaacaca agattgaagg cttgttttcc 5280 

aaaatgatga taaccaaata gccgcgctaa gagtccagga gcaagatcgc ccagaaaaat 5340 

caagcgaaga taaagacaag caaaaatgga ttaaatttaa agttgttatc cctgaagaaa 5400 

tgtttaattc cggtaatata cgttttgttg gggtaatgca gatccaaggt cctaatactt 5460 

tatgacttcc agtgattaat tcttcggtta tctatgactt ctatcgcgga acaggagatt 5520 

ctaatgatgt cgccaatctt aatgtagctc cttgacaggt taaaacaatc gcatttacaa 5580 

ataacgcctt taataatgtt ttcaaagagt ttaatatctc taaaaaaata gtagaa 5636 
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<211> 1879 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 8 
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He 


Thr 


Glu 


Arg 


Leu 


Pro 


Glu 


Asn 


Ser 


545 










550 










555 










560 


Pro 


He 


Gin 


Tyr 


Gin 


Gin 


Glu 


Asn 


Ala 


Gly 


Leu 


Gly 


Ala 


Ser 


Pro 


Asp 










565 










570 










575 




Lys 


Pro 


Tyr 


Met 


He 


Lys 


Asp 


Val 


Gin 


Asn 


Gin 


Arg 


Tyr 


Tyr 


Leu 


Ala 








580 










585 










590 






Lys 


Ser 


Gin 


He 


Gin 


Glu 


Leu 


He 


Lys 


Ala 


Lys 


Asp 


Tyr 


Thr 


Lys 


Leu 






595 










600 










605 








Ala 


Lys 


Leu 


Leu 


Ser 


Asn 


Arg 


His 


Thr 


Tyr 


Asn 


He 


Ser 


Leu 


Arg 


Leu 




610 










615 










620 










Lys 


Glu 


Gin 


Leu 


Phe 


Asp 


Val 


Asn 


Pro 


Arg 


He 


Pro 


Ser 


Ser 


Arg 


Asp 


625 










630 










635 










640 


He 


Glu 


Lys 


Ala 


Lys 


Phe 


Val 


Leu 


Asp 


Lys 


Thr 


Glu 


Lys 


Asn 


Lys 


Tyr 










645 










650 










655 




Trp 


Gin 


He 


Tyr 


Ser 


Ser 


Ala 


Ser 


Pro 


Val 


Phe 


Gin 


Asn 


Lys 


Trp 


Ser 








660 










665 










670 






Leu 


Phe 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Leu 


Leu 


Gly 


Leu 


Asp 


Pro 


Lys 


Gin 


Thr 






675 










680 










685 








He 


His 


Glu 


Leu 


Val 


Lys 


Leu 


Gly 


Gin 


Lys 


Ala 


Gly 


Leu 


Gin 


Phe 


Glu 




690 










695 










700 










Gly 


Tyr 


Glu 


Asn 


Leu 


Pro 


Ser 


Asp 


Phe 


Asn 


Leu 


Glu 


Asp 


Leu 


Lys 


Asn 


705 










710 










715 










720 


He 


Arg 


He 


Lys 


Thr 


Pro 


Leu 


Phe 


Ser 


Gin 


Lys 


Asp 


Asn 


Phe 


Lys 


Leu 










725 










730 










735 




Ser 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Tyr 


Tyr 


Asp 


Gly 


Glu 


He 


Lys 


Ala 


Pro 








740 










745 










750 






Glu 


Phe 


Gly 


Leu 


Pro 


Leu 


Phe 


Leu 


Pro 


Lys 


Glu 


Leu 


Arg 


Arg 


Asn 


Ser 






755 










760 










765 








Ser 


Asn 


Ser 


Gly 


Gly 


Ser 


Gin 


Asn 


Ser 


Asn 


Ser 


Pro 


Trp 


Glu 


Gin 


Glu 




770 










775 










780 










He 


He 


Ser 


Gin 


Phe 


Lys 


Asp 


Gin 


Asn 


Leu 


Ser 


Asn 


Gin 


Asp 


Gin 


Leu 


785 










790 










795 










800 
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Ala Gin 


Phe 


Ser 


Thr 
805 


Lys 


He 


Trp 


Glu 


Lys 
810 


He 


He 


Gly 


Asp 


Glu 
815 


Asn 


Glu Phe 


Asp 


Gin 
820 


Asn 


Asn 


Arg 


Leu 


Gin 
825 


Tyr 


Lys 


Leu 


Leu 


Lys 
830 


Asp 


Leu 


Gin Glu 


Ser 
835 


Trp 


He 


Asn 


Lys 


Thr 
840 


Arg 


Asp 


Asn 


Leu 


Tyr 
845 


Trp 


Thr 


Tyr 


Leu Gly 


Asp 


Lys 


Leu 


Lys 


Val 


Lys 


Pro 


Lys 


Asn 


Asn 


Leu 


Glu 


Ala 


Lys 


850 










855 










860 










Phe Arg 


Gin 


He 


Ser 


Asn 


Leu 


Gin 


Glu 


Leu 


Leu 


Thr 


Ala 


Phe 


Tyr 


Thr 


865 








870 










875 










880 


Ser Ala 


Ala 


Leu 


Ser 
885 


Asn 


Asn 


Trp 


Asn 


Tyr 
890 


Tyr 


Gin 


Asp 


Ser 


Gly 
895 


Ala 


Lys Ser 


Thr 


He 
900 


He 


Phe 


Glu 


Glu 


He 
905 


Ala 


Glu 


Leu 


Asp 


Pro 
910 


Lys 


Val 


Lys Glu 


Lys 
915 


Val 


Gly 


Ala 


Asp 


Val 
920 


Tyr 


Gin 


Leu 


Lys 


Phe 
92 5 


His 


Tyr 


Ala 


He Gly 


Phe 


Asp 


Asp 


Asn 


Ala 


Gly 


Lys 


Phe 


Asn 


Gin 


Glu 


Val 


He 


Arg 


930 










935 










94 0 










Ser Ser 


Ser 


Arg 


Thr 


He 


Tyr 


Leu 


Lys 


Thr 


Ser 


Gly 


Lys 


Ser 


Lys 


Leu 


945 








950 










955 










960 


Glu Ala 


Asp 


Thr 


He 
965 


Asp 


Gin 


Leu 


Asn 


Gin 
970 


Ala 


Val 


Lys 


Asn 


Ala 
975 


Pro 


Leu Gly 


Leu 


Gin 
980 


Ser 


Phe 


Tyr 


Leu 


Asp 
985 


Thr 


Glu 


Arg 


Phe 


Gly 
990 


Val 


Phe 


Gin Lys 


Leu 


Ala 


Thr 


Ser 


Leu 


Ala 


Val 


Gin 


His 


Lys 


Gin 


Lys 


Glu 


Lys 




995 










1000 








1005 






Thr Leu 


Pro 


Lys 


Lys 


Leu 


Asn 


Asn Asp 


Gly 


Tyr 


Thr 


Leu 


He 


His 


Asp 


1010 








1015 








1020 








Lys Leu 


Lys 


Lys 


Pro 


Val 


He 


Pro 


Gin 


He 


Ser 


Ser 


Ser 


Pro 


Glu 


Lys 


1025 








1030 








1035 








104t 


Asp Trp 


Phe 


Glu 


Gly 


Lys 


Leu 


Asn 


Gin 


Asn 


Gly Gin Ser Gin 


Asn 


Val 








1045 








1050 








1055 


Asn Val 


Ser 


Thr 


Phe Gly Ser 


He 


He 


Glu 


Ser 


Pro 


Tyr 


Phe 


Ser 


Thr 






1060 








1065 








1070 




Asn Phe 


Gin 


Glu Asp Ala Asp Leu Asp Gin Asp Gly Gin Asp Asp Ser 




1075 








1080 








1085 






Arg Gin Gly Asn Asn Ser Leu Asp Asn Gin Glu Ala Gly Leu Leu Lys 


1090 








1095 








1100 








Gin Lys 


Leu 


Ala 


He 


Leu 


Leu Gly Asn Gin Phe 


He 


Gin 


Tyr 


Tyr 


Gin 


1105 








1110 








1115 








112) 


Gin Asn Asp Lys Glu 


He 


Glu 


Phe 


Glu 


He 


He 


Asn 


Val 


Glu Lys Val 








1125 








1130 








1135 


Ser Glu 


Leu 


Ser 


Phe 


Arg 


Val 


Glu 


Phe 


Lys 


Leu 


Ala 


Lys 


Thr 


Leu 


Glu 






1140 








1145 








1150 




Asp Asn Gly Lys 


Thr 


He 


Arg 


Val 


Leu 


Ser Asp 


Glu 


Thr 


Met 


Ser 


Leu 




1155 








1160 








1165 






He Val 


Asn 


Thr 


Thr 


He 


Glu 


Lys 


Thr 


Pro 


Glu 


Met 


Ser 


Ala 


Val 


Pro 


1170 








1175 








1180 








Glu Val 


Phe 


Asp 


Thr 


Lys 


Trp Val Glu Gin Tyr Asp 


Pro Arg 


Thr 


Pro 


1185 








1190 








1195 








120i 


Leu Ala 


Ala 


Lys 


Thr 


Lys 


Phe 


Val 


Leu 


Lys 


Phe 


Lys 


Asp 


Gin 


He 


Pro 



1205 1210 1215 
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Val Asp Gly Ser Gly Asn lie Ser Asp Lys Trp Leu Ala Ser lie Pro 

1220 1225 1230 

Leu Val lie His Gin Gin Met Leu Arg Leu Ser Pro Val Val Lys Thr 

1235 1240 1245 

lie Arg Glu Leu Gly Leu Lys Thr Glu Gin Gin Gin Gin Gin Gin Gin 

1250 1255 1260 

Gin Gin Gin Gin Gin Gin Pro Gin Lys Lys Ala Val Arg Lys Glu Glu 
1265 1270 1275 1280 

Glu Leu Glu Thr Tyr Asn Pro Lys Asp Glu Phe Asn lie Leu Asn Pro 

1285 1290 1295 

Leu Thr Lys Ala His Arg Leu Thr Leu Ser Asn Leu Val Asn Asn Asp 

1300 1305 1310 

Pro Asn Tyr Lys lie Glu Asp Leu Lys Val lie Lys Asn Glu Ala Gly 

1315 1320 1325 

Asp His Gin Leu Ala Phe Ser Leu Arg Ala Asn Asn lie Lys Arg Leu 

1330 1335 1340 

Met Asn Thr Pro lie Thr Phe Ala Asp Tyr Asn Pro Phe Phe Tyr Tyr 
1345 1350 1355 1360 

Asn Glu Asp Trp Arg Ser lie Asp Lys Tyr Leu Asn Asn Lys Gly Asn 

1365 1370 1375 

Val Ser Ser His Gin Gin Gin Ala Ala Gly Gly Asn Gin Gly Ser Gly 

1380 1385 1390 

Leu lie Gin Arg Leu Asn Lys Asn lie Lys Pro Glu Thr Phe Thr Pro 

1395 1400 1405 

Ala Leu lie Ala Leu Lys Asp Arg Asn Asn Thr Asn Leu Ser Asn Tyr 

1410 1415 1420 

Ser Asp Lys lie lie Met lie Lys Pro Lys Tyr Leu Val Glu Arg Ser 
1425 1430 1435 1440 

lie Gly Val Pro Trp Ser Thr Gly Leu Asp Gly Tyr lie Gly Ser Glu 

1445 1450 1455 

Gin Thr Lys Asp Gly Thr Ser Ser Ser Ser Gin Gin Lys Gly Phe Asp 

1460 1465 1470 

Gin Asp Phe lie Gin Ala Leu Gly Leu Lys Asn Thr Glu Tyr His Gly 

1475 1480 1485 

Lys Leu Gly Leu Ser lie Arg lie Phe Asp Pro Gly Asn Glu Leu Ala 

1490 1495 1500 

Lys lie Lys Asp Ala Ser Asn Lys Lys Gly Glu Glu Lys Leu Leu Lys 
1505 1510 1515 1520 

Ser Tyr Asp Leu Phe Lys Asn Tyr Leu Asn Glu Tyr Glu Lys Lys Ser 

1525 1530 1535 

Pro Lys lie Ala Lys Gly Trp Thr Asn lie His Pro Asp Gin Lys Glu 

1540 1545 1550 

Tyr Pro Asn Pro Asn Gin Lys Leu Pro Glu Asn Tyr Leu Asn Leu Val 

1555 1560 1565 

Leu Asn Gin Pro Trp Lys Val Thr Leu Tyr Asn Ser Ser Asp Phe lie 

1570 1575 1580 

Thr Asn Leu Phe Val Glu Pro Glu Gly Ser Asp Arg Gly Ser Gly Thr 
1585 1590 1595 1600 

Lys Leu Lys Gin Val lie Gin Lys Gin Val Asn Asn Asn Tyr Ala Asp 

1605 1610 1615 

Trp Gly Ser Ala Tyr Leu Thr Phe Trp Tyr Asp Lys Asn lie lie Thr 
1620 1625 1630 
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Asn Gin Pro Asn Val lie Thr Ala Asn lie Ala Asp Val Phe lie Lys 

1635 1640 1645 

Asp Val Lys Glu Leu Glu Asp Asn Thr Lys Leu lie Ala Pro Asn lie 

1650 1655 1660 

Thr Gin Trp Trp Pro Asn lie Ser Gly Ser Lys Glu Lys Phe Tyr Lys 
1665 1670 1675 1680 

Pro Thr Val Phe Phe Gly Asn Trp Glu Asn Glu Asn Ser Ser Met Asn 

1685 1690 1695 

Ser Gin Ala Gin Thr Pro Thr Trp Glu Lys lie Arg Glu Gly Phe Ala 

1700 1705 1710 

Leu Gin Ala Leu Lys Ser Ser Phe Asp Gin Lys Thr Arg Thr Phe Val 

1715 1720 1725 

Leu Thr Thr Asn Ala Pro Leu Pro Leu Trp Lys Tyr Gly Pro Leu Gly 

1730 1735 1740 

Phe Gin Asn Gly Pro Asn Phe Lys Thr Gin Asp Trp Arg Leu Val Phe 
1745 1750 1755 1760 

Gin Asn Asp Asp Asn Gin lie Ala Ala Leu Arg Val Gin Glu Gin Asp 

1765 1770 1775 

Arg Pro Glu Lys Ser Ser Glu Asp Lys Asp Lys Gin Lys Trp lie Lys 

1780 1785 1790 

Phe Lys Val Val lie Pro Glu Glu Met Phe Asn Ser Gly Asn He Arg 

1795 1800 1805 

Phe Val Gly Val Met Gin He Gin Gly Pro Asn Thr Leu Trp Leu Pro 

1810 1815 1820 

Val He Asn Ser Ser Val He Tyr Asp Phe Tyr Arg Gly Thr Gly Asp 
1825 1830 1835 1840 

Ser Asn Asp Val Ala Asn Leu Asn Val Ala Pro Trp Gin Val Lys Thr 

1845 1850 1855 

He Ala Phe Thr Asn Asn Ala Phe Asn Asn Val Phe Lys Glu Phe Asn 

1860 1865 1870 

He Ser Lys Lys He Val Glu 
1875 
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<400> 9 

ttgattttaa ttgaagaaat taaggaaatc aaaaaattta tggaaaacac caacttgcac 60 

tacaaaaaaa aaaaaaaaaa aagcactaac ctttctagaa aaaatctttt aacaattggg 120 

gccgcagttt ttttcggaat tgcaataatc acaattccgc ttgtcaccgt tgctaattga 180 

aagatcaaag atccacgact tcaagtacaa aatcaagcaa aattaattac aaatattcaa 240 

ctaaaagatg agtatcaaaa tggaaattta agctattttg atcttaaaaa acagcttttt 300 

aatgctgata atactaaaaa aactgggatt gactatagcc agttttttga tttttaccaa 360 

aaaaataaca cgagcctacc aattaatttt gccactgatt atggctgaaa tcgttacaaa 420 

cttgatgttt ttgatctaaa accacttgat caagaacaat cttttgaaat ttattatcgt 480 

ttagtatatc aactacctga tgataaaaag gcaatttctg atcttttaac ccaaaaagtt 540 

atctgaaatt atctccctga ttattcactt gctaatttcg ctaatttttc aagttcaaaa 600 

ttggaaaaac taagagctta taccaacaag gaatttagtt tatcaaccaa aaaagaactt 660 

acaaaattag taaaattaga agactttgaa aagcaagtaa actgggcaat aaataataat 720 

gaagcccgca aaattattaa taaatatttt aatttagaag aaattattgc cgagattctt 780 

aataataaag aattttctta tctagatgaa agtggaatat gaaatccgca atatcagatt 840 
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gaacttgtaa gagatcaaat tttaggtcag gattttttag caaaaacagg tcaaaaagga 900 

atttataaat taacatttta tgctgctttt tcgccgaatt ttgctaaaaa aattgcggct 960 

gatctcaata aaagttcaaa gtttcatttt ggaattaaca ttgatcttaa taatcttttc 1020 

cttgataaaa cagtcgctga aaatattaaa ataactgaat tttctgaaga tgattattac 1080 

ccacaaataa attttgaaaa aaatttagaa gccgaaatta atggttgaga ttttctaaat 1140 

tattacaata accaaatttt tgcaactcaa aacgagagag aagattttct caagaacctt 1200 

atagcaaaaa ttgttagaac tccgcttctg aaaaaagttg aatttgaaaa taaattatcc 1260 

ggtattgatt atgcaaaatt tttaaaatat ttaaaattag atattaaatt agatgctaat 132 0 

tcaactaaat tggcttttaa aaataaccaa attgttgcca aaattttcgg aaaaattatt 1380 

cttagaaatg ctgaaaatca aattgtcgct gaaaaaaact tttcccaaac tattgaacat 1440 

ctaaaccgtc tcgggcaaaa tgatgctgaa ttagtaaagc aaattaaaca gacaaaattt 1500 

gaatttaaac cagaaactag aaaaaaaatt gcaaaccaaa agggtgcgcc aaaatcagaa 1560 

attcttgcac tcttaaatgc caataaattt gataaattaa aaaatatcct tgaaaatggt 1620 

gattattatg gctatgaatt taacgaagat cgcttaaaat tattagttca taattcacaa 1680 

ttacctaatg ttgaagaatt tgcaaaatta agtgtagttc ctgagaaaat gtctgaggga 174 0 

attattaatc tttggaataa gtcatttaaa acaaatcaag aggttagtac atttttatct 1800 

ttacttgcaa aaagggatat cagttttgtt gcaaaatatt gatatgatct tttaaataaa 1860 

tttaaattaa ttgatccaaa aacacaatgg cctgaaaatc ttgaccaaaa tagtttattt 1920 

aaacatttaa gtcaaataaa aattcagcct cctgagaaaa aagcagtttc actgacctcc 1980 

gatttttgac ttttttcatt aaataatgac tacctaattt cccctgatta tcttaataat 2040 

agtttttacc ttcactcaaa tttaaaaaat actttggact taatcaaaac tgaaagcgca 2100 

tttaacacga gagattttgt cgaacatata agagaacttg caaaatcaat taaaccaaaa 2160 

gattttatcc aagaaaaagg taaaaatcca attacaaatc ttagtgaatt tctagttgct 2220 

ttttattcgc ttatttattc aaaggatcaa ggacttcttg ctgaatcact cgggcaaaat 2280 

ttagactata aaattcagtt tgaactcgaa cctataagcc taaatgtagc agttagtcag 2 34 0 

gaaaaaacta atccaaataa taatttaaga ttaaataata atttaagatt aaaatattga 2400 

tataaaattg gttcagttga tcaaaatggg aatttaattc aagtgattta ccaaacaaaa 2460 

aaagaaactt tggatcttgt agttaatgaa aataataaat tgcttagtga agatgtagaa 2 52 0 

aaattaaatg aaattgctac taattttcca agtgcagacc aaattatttt ccttaaaaaa 2580 

gaagattata cccaacttgt tgatagtata aaacaagtaa ttaaaacgga aaatactcca 2640 

gttaaaattg ataatcagat caaaaatcta ccttttagtc aattttttga aaataattac 2700 

ccagattatg gtttttatat aataaaaaca agtaaaaatt tagaaagtag taaacctgaa 2760 

gcagcaaaag ttgctgcaaa accttcagca gccaagccag tagcagctaa accagaacaa 2 82 0 

caagaaattc atcaaagcga agaaattccc ggagttctta ctaatacaat atctcaactt 2 880 

ggcaatcaga tacgacataa ttttgattta tatgtataca aaaaagatca gccacagatt 2940 

cactcaagta agccagttag ggtaattatt attgaaagtt cagaatcact atttgcttta 3 000 

aaa " " 3003 
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Met lie Leu lie Glu Glu lie Lys Glu lie Lys Lys Phe Met Glu Asn 

15 10 15 

Thr Asn Leu His Tyr Lys Lys Lys Lys Lys Lys Ser Thr Asn Leu Ser 

20 25 30 

Arg Lys Asn Leu Leu Thr lie Gly Ala Ala Val Phe Phe Gly lie Ala 

35 40 45 

lie lie Thr lie Pro Leu Val Thr Val Ala Asn Trp Lys lie Lys Asp 

50 55 60 

Pro Arg Leu Gin Val Gin Asn Gin Ala Lys Leu lie Thr Asn lie Gin 
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65 








Leu 


Lys 


Asp 


Glu 


Lys 


Gin 


Leu 


Phe 








100 


Ser 


Gin 


Phe 


Phe 






115 




Asn 


Phe 


Ala 


Thr 




130 






Asp 


Leu 


Lys 


Pro 


145 








Leu 


Val 


Tyr 


Gin 


Thr 


Gin 


Lys 


Val 








180 


Phe 


Ala 


Asn 


Phe 






195 




Asn 


Lys 


Glu 


Phe 
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Lys 


Leu Glu Asp 


225 








Glu 


Ala Arg Lys 


Ala 


Glu 


He 


Leu 








260 


He 


Trp Asn 


Pro 






275 




Gly 


Gin Asp 


Phe 




290 






Thr 


Phe Tyr Ala 


305 








Asp 


Leu 


Asn 


Lys 


Asn 


Asn 


Leu 


Phe 








340 


Glu 


Phe 


Ser 


Glu 






355 




Leu 


Glu 


Ala 


Glu 




370 






Gin 


He 


Phe 


Ala 


385 








He 


Ala 


Lys 


He 


Asn 


Lys 


Leu 


Ser 








420 


Leu 


Asp 


He 


Lys 






435 




Asn 


Gin 


He 


Val 




450 






Glu 


Asn 


Gin 


He 


465 








Leu 


Asn Arg 


Leu 



70 

Tyr Gin Asn Gly 
85 

Asn Ala Asp Asn 

Asp Phe Tyr Gin 
120 

Asp Tyr Gly Trp 
135 

Leu Asp Gin Glu 
150 

Leu Pro Asp Asp 
165 

He Trp Asn Tyr 

Ser Ser Ser Lys 
200 

Ser Leu Ser Thr 
215 

Phe Glu Lys Gin 
230 

He He Asn Lys 
245 

Asn Asn Lys Glu 

Gin Tyr Gin He 
280 

Leu Ala Lys Thr 
295 

Ala Phe Ser Pro 
310 

Ser Ser Lys Phe 
325 

Leu Asp Lys Thr 

Asp Asp Tyr Tyr 
360 

He Asn Gly Trp 
375 

Thr Gin Asn Glu 
390 

Val Arg Thr Pro 
405 

Gly He Asp Tyr 

Leu Asp Ala Asn 
440 

Ala Lys He Phe 
455 

Val Ala Glu Lys 
470 

Gly Gin Asn Asp 







75 




Asn 


Leu 


Ser 


Tyr 




90 






Thr 


Lys 


Lys 


Thr 


105 








Lys 


Asn 


Asn 


Thr 


Asn Arg 


Tyr 


Lys 








140 


Gin 


Ser 


Phe 


Glu 






155 




Lys 


Lys 


Ala 


He 




170 






Leu 


Pro 


Asp 


Tyr 


185 








Leu 


Glu 


Lys 


Leu 


Lys 


Lys 


Glu 


Leu 








220 


Val 


Asn 


Trp 


Ala 






235 




Tyr 


Phe 


Asn 


Leu 




250 






Phe 


Ser 


Tyr 


Leu 


265 








Glu 


Leu 


Val 


Arg 


Gly Gin 


Lys 


Gly 








300 


Asn 


Phe 


Ala 


Lys 






315 




His 


Phe 


Gly 


He 




330 






Val 


Ala 


Glu 


Asn 


345 








Pro 


Gin 


He 


Asn 


Asp 


Phe 


Leu 


Asn 








380 


Arg 


Glu 


Asp 


Phe 






395 




Leu 


Leu 


Lys 


Lys 




410 






Ala 


Lys 


Phe 


Leu 


425 








Ser 


Thr 


Lys 


Leu 


Gly Lys 


He 


He 








460 


Asn 


Phe 


Ser 


Gin 






475 




Ala 


Glu 


Leu 


Val 



80 

Phe Asp Leu Lys 
95 

Gly He Asp Tyr 
110 

Ser Leu Pro He 
125 

Leu Asp Val Phe 

He Tyr Tyr Arg 
160 

Ser Asp Leu Leu 
175 

Ser Leu Ala Asn 
190 

Arg Ala Tyr Thr 
205 

Thr Lys Leu Val 

He Asn Asn Asn 
240 

Glu Glu He He 
255 

Asp Glu Ser Gly 
270 

Asp Gin He Leu 
285 

He Tyr Lys Leu 

Lys He Ala Ala 
320 

Asn He Asp Leu 
335 

He Lys He Thr 
350 

Phe Glu Lys Asn 
365 

Tyr Tyr Asn Asn 

Leu Lys Asn Leu 
400 

Val Glu Phe Glu 
415 

Lys Tyr Leu Lys 
430 

Ala Phe Lys Asn 
445 

Leu Arg Asn Ala 

Thr He Glu His 
480 

Lys Gin He Lys 
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485 490 495 



Gin 


Thr 


Lys 


Phe 


Glu 


Phe 


Lys 


Pro 


Glu 


Thr 


Arg 


Lys 


Lys 


He 


Ala 


Asn 








500 










505 










510 






Gin 


Lys 


Gly 


Ala 


Pro 


Lys 


Ser 


Glu 


He 


Leu 


Ala 


Leu 


Leu 


Asn 


Ala 


Asn 






515 










520 










525 








Lys 


Phe 


Asp 


Lys 


Leu 


Lys 


Asn 


He 


Leu 


Glu 


Asn 


Gly Asp Tyr Tyr 


Gly 




530 










535 










540 










Tyr 


Glu 


Phe 


Asn 


Glu 


Asp 


Arg 


Leu 


Lys 


Leu 


Leu 


Val 


His 


Asn 


Ser 


Gin 


545 










550 










555 










560 


Leu 


Pro 


Asn 


Val 


Glu 


Glu 


Phe 


Ala 


Lys 


Leu 


Ser 


Val 


Val 


Pro 


Glu 


Lys 










565 










570 










575 




Met 


Ser 


Glu 


Gly 


He 


He 


Asn 


Leu 


Trp 


Asn 


Lys 


Ser 


Phe 


Lys 


Thr 


Asn 








580 
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He 
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He 
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Lys 
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< 900 
Asn Leu Glu Ser Ser 
915 

Ser Ala Ala Lys Pro 
930 

Gin Ser Glu Glu lie 
945 

Gly Asn Gin lie Arg 
965 

Gin Pro Gin lie His 
980 

Ser Ser Glu Ser Leu 
995 



905 

Lys Pro Glu Ala Ala 
920 

Val Ala Ala Lys Pro 
935 

Pro Gly Val Leu Thr 
950 

His Asn Phe Asp Leu 
970 

Ser Ser Lys Pro Val 
985 

Phe Ala Leu Lys 
1000 



910 

Lys Val Ala Ala Lys Pro 
925 

Glu Gin Gin Glu He His 
940 

Asn Thr He Ser Gin Leu 
955 960 
Tyr Val Tyr Lys Lys Asp 
975 

Arg Val He He He Glu 
990 



<210> 11 
<211> 2871 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 11 

atgaaaaaaa acaagctaaa atatttaatt ttctcaatta ttggaattag tacaattata 60 

agtcttgctg ttacaattcc ttatgcactt tcatcccaag ccgaaaaata taatctagaa 120 

ctaaattctt ataacattga tcttggaaaa gcacaaaatt tgaactcaag aactaatttt 180 

aatagtgctg aatttgataa attagttgca aatttaaagg taaaacctaa atttgccaag 240 

cgactaaacg cttttgatgc tctaaatttt cactttgata aatcttatag tttcgatcta 300 

gctgatgcag ttgatttaag tagtctaagt caaaaatatc ctgatctaag ttttaaattg 360 

gttatccctg ataataaatc caggtttgaa atcaaagaaa ataagctaaa aaatatcgga 420 

cttaatgtaa ctaacacttc aaaaaccata aattatacag caaaattcga ccttgatttc 480 

tcaggtcaag aaaagtcttt ccaatttcta cccgaaaatt tcactggcca aattagtctt 540 

agaaatcttg aatcacttaa aggaaaaacc gcaactgaaa tagcaatttt attttataat 600 

gcttgactaa aacggtttaa taaactttct gattcaaaaa ttgccttata tgaaactttt 660 

ggcgaatttg gtggggcttc ctttagccta aattctgaac caatttttat ccttccagaa 720 

aattttgaaa tcaaaccgga tctaaaagat aataaactag tttttgcaag tataaatgat 780 

gaaaaaaatg agcttgttct taatatggtt ttatatgata aaacagctaa aactgagaaa 84 0 

atttttcccc ttagatttgt tgatctccca aaaacaaatc agaaatatgg ggaaaaattt 900 

ttagcaagtt ttttgaaaaa ctatgaattt aatagtgaaa tttcaaaata tctagccaaa 960 

aataacttag atattgcaca attattttca ttaccttctg atccaaaaag tcttgattta 1020 

actaaatttg agtcctgatt tattcaaaaa tcagtgccaa atacaacttt ttttgctgat 1080 

attaaaggtt taattcctaa ttttgagacc aaaaaagcag cttttttagt taaaaaacct 1140 

gaaaaagttg gtcagaataa gaatttatta actattaatt taaaattaga aggaactttt 1200 

ttagtaaatg atcaagttcc tgcaggtcta aatttgactc aggataaaca ctatacttat 1260 

aatttcgact ttgactacga tgcaacacaa gaaatttatt ctggatattt tcgaaatgcg 1320 

cttgaattat ttgatgctag aacggcaaaa aatcttgata atttaaaact tgaggtcaaa 1380 

aacgatcttc cagtaacggt tttcgcctca acaattaata caaaaattgc ccatctttta 1440 

aataaacccc ttgaacttaa gggaattact aaaaaaatga gtcctttatt tgattttctt 1500 

aatttttcaa caagtaaaaa tgaaaaatta gaaacaaaaa tggctccacc aaatgctaag 1560 

atgcaaaatg ttggtgcaat tttatttaat gaagaggtaa aacaacaaga aagtcaggta 1620 

aaggatcagg caaaacaaga aaaatcaagt aaagattccc aaagtaaaca aactgatcaa 1680 

agtgaaaaag aaccaaaagt tgaaactaaa acaatccagg cagaaaatgg aggaacttat 174 0 

ttatctaaac tttttgaaaa tttagaaaaa actagtttcc caacaaacac tctattatat 1800 

ttatcaactt tttatcggga taaatttatt ttaaaattag aactaaaagc tgaaggaata 1860 

acaaaagaaa cacttgagat taaaattgac aaagttgctc ctgataataa agcttatcaa 192 0 

gcattagtcc aaagtacaaa tacggattta ttccttgatt gacgatcaaa tataaccaca 1980 



24 



acaacagaaa aataccaaaa taaaccagta attgcatcga ttagcgcact aaataatccg 2 04 0 

aatttaaaat ttaaggtaaa tccagaacct tcaaataaat cgcagcaaaa agtacatcta 2100 

gatcaagccg gtatttattt agccgaaggg ggaataagtc ttgaaaactt aagtcaagaa 2160 

caagcaaaaa atcttaaact tgatgaaggc aagacaattt tttatgcctt taaacccact 2220 

aaattatcac gaagatcact tttaagatat tttctattaa gcgcaagtga taattctagt 2280 

tcaaaattca gtttattaat cgaaccagaa atattactaa ccgggtttaa taaaattggt 2340 

gctgattttg aaaaggtaga gcaaaataat aaaaatcaat taaaatggac cgatgcctca 2400 

ggtgggctgc aaaaaacttt taacgggact tatcaagata tttattattt ccttttacaa 2460 

cttctccaac ataataaagt tgcgctttat cctaaaaatc aatcagataa atcacatgat 2520 

ttcctcaacg ctccggctgc tacaatggtt ctagtggcaa cagttgaaag cgaaaataca 2580 

gaaaaatacc ttaaaatgaa gcttttttca agtgattatc aaaatgggaa aaaggaaatt 2 64 0 

tttacctgaa aaaccaaaat tgagagccaa tttcaaaatc tcgatctagc taaaaatcta 2700 

actttaggta caacaaaaag caataatcaa gaaaatattg acaaagaaca acaagatgat 2760 

agtagaaaac cgaccggaat aacactaaaa ggttttgccc tctttgataa accaaaagat 2 82 0 

aatcaaaaat ataataatat ccttgaaaaa ttccttagcg aatatatgga a 2871 

<210> 12 
<211> 957 
<212> PRT 



<213> Mycoplasma hyopneumoniae 
<400> 12 
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660 

Ser lie Ser Ala 

675 

Glu Pro Ser Asn 
690 

lie Tyr Leu Ala 
705 

Gin Ala Lys Asn 

Phe Lys Pro Thr 
740 

Leu Ser Ala Ser 
755 

Pro Glu lie Leu 
770 

Lys Val Glu Gin 
785 

Gly Gly Leu Gin 

Phe Leu Leu Gin 
820 

Asn Gin Ser Asp 
835 

Met Val Leu Val 
850 

Lys Met Lys Leu 
865 

Phe Thr Trp Lys 

Ala Lys Asn Leu 
900 

lie Asp Lys Glu 
915 

Leu Lys Gly Phe 
930 

Asn Asn lie Leu 
945 



Leu Asn Asn Pro 
680 

Lys Ser Gin Gin 
695 

Glu Gly Gly He 
710 

Leu Lys Leu Asp 
725 

Lys Leu Ser Arg 

Asp Asn Ser Ser 
760 

Leu Thr Gly Phe 
775 

Asn Asn Lys Asn 
790 

Lys Thr Phe Asn 
805 

Leu Leu Gin His 

Lys Ser His Asp 
840 

Ala Thr Val Glu 
855 

Phe Ser Ser Asp 
870 

Thr Lys He Glu 
885 

Thr Leu Gly Thr 

Gin Gin Asp Asp 
920 

Ala Leu Phe Asp 
935 

Glu Lys Phe Leu 
950 
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Asn Leu Lys Phe 

Lys Val His Leu 
700 

Ser Leu Glu Asn 
715 

Glu Gly Lys Thr 
730 

Arg Ser Leu Leu 
745 

Ser Lys Phe Ser 

Asn Lys He Gly 
780 

Gin Leu Lys Trp 
795 

Gly Thr Tyr Gin 
810 

Asn Lys Val Ala 
825 

Phe Leu Asn Ala 

Ser Glu Asn Thr 
860 

Tyr Gin Asn Gly 
875 

Ser Gin Phe Gin 
890 

Thr Lys Ser Asn 
905 

Ser Arg Lys Pro 

Lys Pro Lys Asp 
94 0 

Ser Glu Tyr Met 
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<210> 13 
<211> 2835 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 13 

atgaagttag caaaattact taaaaaacct ttttgattaa taacaacaat tgccggaatt 60 
agtcttagtt tatcagccgc tgttggtata gttgtcggaa ttaattctta taataaatca 120 
tattattctt atctaaatga aaatccaagt cagctaaaaa ctactaaaac aacaaaaata 180 
tcccagcaag attttgataa aatagtctca aatttaaaaa ttagggataa ttttaagaaa 240 
atatcagcaa aaacagcttt atcagcggta aaaaatgatt tataccggta tgacttagtt 300 
cgggcttttg aattttcaag tttagaaact aacaactatc aaattagttt tgatttagaa 360 
aatgcagtag ttgatcaaaa ttcaattaaa aatgtgctag tttttgcaaa atctgaaaaa 420 
gatcaagtaa catattcaaa acaaattgaa cttaaagggt ttgctcaaga tgatgaagct 480 
gcaggcgatc ttgttaaatt ccaaattgat caaagaaaat cctttgttaa tctttataaa 540 
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tttgattatt 
aatacaaatt 
ctttataatt 
ttgaattcaa 
aatttagttg 
ttaacaaatc 
aatcttagcc 
gagtatttat 
aaggaattaa 
ggaacttttt 
gataagaaaa 
agaaaagcgc 
cttgattcta 
aaagaattta 
gaaacaattg 
gatgaagttg 
atccagcaag 
accaagaatt 
tctagtggaa 
tctgatataa 
gcttcttcta 
ataactttag 
tataattttg 
tttgacttta 
agtcttggtg 
ccagatcttt 
aaagattata 
gaaactaaat 
aaacctctac 
aataaaaatg 
attcagagat 
gagcctgatg 
ggttcaattg 
ttagtagttt 
caagataata 
ggttatacag 
agtcagaagc 
aaaaaatcat 
aattatataa 



ctttttctga 
cttttacaag 
ccttagggca 
aaaaagaatt 
aaaaagagag 
aagaatttac 
taaatcttga 
atggaagtcc 
aggatctttt 
atgtaataat 
aacttttagc 
ttgatcaaca 
ataaatacga 
aaatgcaaga 
ataaattagc 
ttcgtgctgt 
aaaaaactaa 
tggctccaaa 
ctactaagac 
ttagtatgaa 
caagtcagag 
aagaaaaatt 
aaaacaccca 
agcttgtatc 
gtctaattaa 
tccttgatgc 
ctttaaaatc 
cgaatccaca 
cagggcttag 
attataaacc 
atcaagataa 
acttcaggga 
atcctcgatc 
ataagtcaaa 
acaaagaaaa 
ttcaaggttc 
cagcccaaca 
ttacaaacga 
aacaa 



atttcaaaga 
gttggcaaat 
accagtattt 
aaatttacta 
ccaaaagaaa 
tagtgagtta 
actaaaaaat 
acagcaaaga 
tggttttaga 
taagccccaa 
tgataaaaaa 
agatgttctc 
aacagccata 
atatgaagat 
aaatcttgcc 
ctatttatta 
tcttaaaaaa 
agtacctagt 
atcaacaggg 
aaaccaacct 
tccaaaatca 
tggacataca 
agggcaatat 
aaaagcagat 
ttctgataag 
aacaatagga 
gttaagagat 
agaaaatgta 
atcaggatta 
tcattatcta 
ggaagaacca 
taaacaattt 
aaagaaaaaa 
aaaagatatt 
gattgttaaa 
attattatat 
accgccagct 
tacagaaaaa 



attcttagcg 
gctttgattt 
ttagatgaaa 
gaaaaaaata 
attaatttaa 
aaaactttat 
gctcttttcc 
actaaaactg 
tcagcaaaat 
cttttagatc 
atccgttttg 
actgatcttc 
agtcaaattt 
agagcgaagt 
gcaaaagtta 
aatacaggga 
ataatagaac 
cctattcaaa 
acagaaaaaa 
gaacaaacaa 
agtcttagcc 
atttgaaagt 
acaatctcaa 
cgagcaatta 
tctgcctatg 
gaacaatctg 
ttaatgggta 
ctaaaattac 
atttatattg 
ataagagata 
aacgcttttg 
caggctgctg 
attattctcc 
gtaacagagc 
ataaaaaata 
tctttattta 
gtaagtataa 
atgcgtttaa 



aaaattatcg 
cctcaaaagc 
attatcgctt 
agaaattgta 
cactagaaat 
ttgaatcaaa 
atgatagaac 
atgaagtaaa 
tctgacagga 
ctgcaaaaat 
aagttctaac 
cagttttagt 
ttaattcaac 
tatcaaccaa 
gtaatttatc 
aatatctttt 
aagcccgaat 
aaccaactac 
aagtttcagt 
ctaagaacgg 
aaaacagcgg 
tactaaatac 
tagaggatga 
tttatcaagg 
atgagattaa 
attataaaaa 
atggctttgt 
aaacaggatc 
catttaccgt 
aaaatgataa 
agattagaat 
atacgatatt 
gtcaaaacgc 
tttattcact 
gaaaatcatt 
gtcctaataa 
aagcaatagc 
taaataatgc 



acaaattaga 
gagtctttca 
agaaccagtt 
tttagaactt 
ccgtccatta 
tttagaccaa 
cagtttttct 
acagaaagct 
tacaaaattt 
tagtcaagaa 
taccttaaaa 
cgatctaagc 
aaagacaacc 
agaaatcaaa 
cgaaccaagt 
tgatgatgag 
gaaagctgac 
atctgcaact 
aagtgctttt 
tcaggtccaa 
acaaaattca 
atcacaaatt 
taaattagtt 
atctaaaatt 
acaatttagc 
caagcaaaaa 
ttataaacca 
agagcaaaaa 
taataatatc 
aggtgtcttc 
tgattcatat 
agatgcaagt 
tgattattta 
accttcagca 
tccctctcaa 
aattggagat 
attatttgat 
ttttattagt 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2835 



<210> 14 
<211> 945 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 14 

Met Lys Leu Ala Lys Leu Leu Lys Lys Pro Phe Trp Leu lie Thr Thr 



10 



15 



He Ala Gly He Ser Leu Ser Leu Ser Ala Ala Val Gly He Val Val 



20 



25 



30 



Gly He Asn Ser Tyr Asn Lys Ser Tyr Tyr Ser Tyr Leu Asn Glu Asn 

35 40 45 

Pro Ser Gin Leu Lys Thr Thr Lys Thr Thr Lys He Ser Gin Gin Asp 



28 





50 






Phe 


Asp 


Lys 


He 


65 








He 


Ser 


Ala 


Lys 


Tyr 


Asp 


Leu 


Val 








100 


Tyr 


Gin 


He 


Ser 






115 




He 


Lys 


Asn 


Val 




130 






Tyr 


Ser 


Lys 


Gin 


145 








Ala 


Gly Asp 


Leu 


Asn 


Leu 


Tyr 


Lys 








i ft n 


Ser 


Glu 


Asn 


Tyr 






195 




Ala 


Asn 


Ala 


Leu 




210 






Leu 


Gly Gin 


Pro 


225 








Leu 


Asn 


Ser 


Lys 


Tyr 


Leu 


Glu 


Leu 








260 


Leu 


Thr 


Leu 


Glu 






275 




Glu 


Leu 


Lys 


Thr 




290 






Asn 


Leu 


Glu 


Leu 


305 








Glu 


Tyr 


Leu 


Tyr 


Lys 


Gin 


Lys 


Ala 








34 0 


Lys 


Phe 


Trp 


Gin 






355 




Pro 


Gin 


Leu 


Leu 




370 






Leu 


Leu 


Ala 


Asp 


385 








Arg 


Lys 


Ala 


Leu 


Val 


Asp 


Leu 


Ser 








420 


He 


Phe 


Asn 


Ser 






435 




Glu 


Asp 


Arg 


Ala 




450 






Lys 


Leu 


Ala 


Asn 







55 




Val 


Ser 


Asn 


Leu 




70 






Thr 


Ala 


Leu 


Ser 


85 








Arg 


Ala 


Phe 


Glu 


Phe 


Asp 


Leu 


Glu 








120 


Leu 


Val 


Phe 


Ala 






135 




He 


Glu 


Leu 


Lys 




150 






Val 


Lys 


Phe 


Gin 


165 








Phe 


Asp 


Tyr 


Ser 


Arg 


Gin 


He 


Arg 








JL. <J U 


He 


Ser 


Ser 


Lys 






215 




Val 


Phe 


Leu 


Asp 




230 






Lys 


Glu 


Leu 


Asn 


245 








Asn 


Leu 


Val 


Glu 


He 


Arg 


Pro 


Leu 








2 80 


Leu 


Phe 


Glu 


Ser 






295 




Lys 


Asn 


Ala 


Leu 




310 






Gly Ser 


Pro 


Gin 


325 








Lys 


Glu 


Leu 


Lys 


Asp 


Thr 


Lys 


Phe 








i & c\ 

j D U 


Asp 


Pro 


Ala 


Lys 






375 




Lys 


Lys 


He 


Arg 




390 






Asp 


Gin 


Gin 


Asp 


405 








Leu 


Asp 


Ser 


Asn 


Thr 


Lys 


Thr 


Thr 








440 


Lys 


Leu 


Ser 


Thr 






455 




Leu 


Ala 


Ala 


Lys 



Lys 


He 


Arg 


Asp 






75 




Ala 


Val 


Lys 


Asn 




90 






Phe 


Ser 


Ser 


Leu 


105 








Asn 


Ala 


Val 


Val 


Lys 


Ser 


Glu 


Lys 








140 


Gly Phe 


Ala 


Gin 






155 




He 


Asp 


Gin 


Arg 




170 






Phe 


Ser 


Glu 


Phe 


185 








Asn 


Thr 


Asn 


Ser 


Ala 


Ser 


Leu 


Ser 








220 


Glu 


Asn 


Tyr 


Arg 






235 




Leu 


Leu 


Glu 


Lys 




250 






Lys 


Glu 


Ser 


Gin 


265 








Leu 


Thr 


Asn 


Gin 


Asn 


Leu 


Asp 


Gin 








300 


Phe 


His 


Asp 


Arg 






315 




Gin Arg 


Thr 


Lys 




330 






Asp 


Leu 


Phe 


Gly 


345 








Gly Thr 


Phe 


Tyr 


He 


Ser 


Gin 


Glu 








380 


Phe 


Glu 


Val 


Leu 






395 




Val 


Leu 


Thr 


Asp 




410 






Lys 


Tyr 


Glu 


Thr 


425 








Lys 


Glu 


Phe 


Lys 


Lys 


Glu 


He 


Lys 








460 


Val 


Ser 


Asn 


Leu 



Asn Phe Lys Lys 
80 

Asp Leu Tyr Arg 
95 

Glu Thr Asn Asn 
110 

Asp Gin Asn Ser 
125 

Asp Gin Val Thr 

Asp Asp Glu Ala 
160 

Lys Ser Phe Val 
175 

Gin Arg He Leu 
190 

Phe Thr Arg Leu 
205 

Leu Tyr Asn Ser 

Leu Glu Pro Val 
240 

Asn Lys Lys Leu 
255 

Lys Lys He Asn 
270 

Glu Phe Thr Ser 
285 

Asn Leu Ser Leu 

Thr Ser Phe Ser 
320 

Thr Asp Glu Val 
335 

Phe Arg Ser Ala 
350 

Val He He Lys 
365 

Asp Lys Lys Lys 

Thr Thr Leu Lys 
400 

Leu Pro Val Leu 
415 

Ala He Ser Gin 
430 

Met Gin Glu Tyr 
445 

Glu Thr He Asp 
Ser Glu Pro Ser 



465 



Asp 


Glu 


Val 


Val 


Phe 


Asp 


Asp 


Glu 








500 


Glu 


Gin 


Ala 


Arg 






515 




Pro 


Ser 


Pro 


He 




530 






Thr 


Lys 


Thr 


Ser 


545 








Ser 


Asp 


He 


lie 


Gly 


Gin 


Val 


Gin 








580 


Ser 


Gin 


Asn 


Ser 






595 




His 


Thr 


He 


Trp 




610 






Asn 


Thr 


Gin 


Gly 


625 








Phe 


Asp 


Phe 


Lys 


Glv 


Ser 


Lys 


He 








660 


Tyr 


Asp 


Glu 


He 






675 




He 


Gly 


Glu 


Gin 




690 






Leu 


Lys 


Ser 


Leu 


705 








Glu 


Thr 


Lys 


Ser 


Ser 


Glu 


Gin 


Lvs 








740 


He 


Ala 


Phe 


Thr 






755 




Tyr 


Leu 


He 


Arg 




770 






Gin 


Asp 


Lys 


Glu 


785 








Glu 


Pro 


Asp 


Asp 


Leu 


Asp 


Ala 


Ser 








820 


Leu 


Arg 


Gin 


Asn 






835 




Asp 


He 


Val 


Thr 




850 






Lys 


Glu 


Lys 


He 


865 








Gly 


Tyr 


Thr 


Val 



470 

Arg Ala Val Tyr 
485 

He Gin Gin Glu 

Met Lys Ala Asp 
520 

Gin Lys Pro Thr 
535 

Thr Gly Thr Glu 
550 

Ser Met Lys Asn 
565 

Ala Ser Ser Thr 

Gly Gin Asn Ser 
600 

Lys Leu Leu Asn 
615 

Gin Tyr Thr He 
630 

Leu Val Ser Lys 
645 

Ser Leu Gly Gly 

Lys Gin Phe Ser 
680 

Ser Asp Tyr Lys 
695 

Arg Asp Leu Met 
710 

Asn Pro Gin Glu 
725 

Lys Pro Leu Pro 

Val Asn Asn He 
760 

Asp Lys Asn Asp 
775 

Glu Pro Asn Ala 
790 

Phe Arg Asp Lys 
805 

Gly Ser He Asp 

Ala Asp Tyr Leu 
840 

Glu Leu Tyr Ser 
855 

Val Lys He Lys 
870 

Gin Gly Ser Leu 
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475 

Leu Leu Asn Thr 
490 

Lys Thr Asn Leu 
505 

Thr Lys Asn Leu 

Thr Ser Ala Thr 
540 

Lys Lys Val Ser 
555 

Gin Pro Glu Gin 
570 

Ser Gin Ser Pro 
585 

He Thr Leu Glu 

Thr Ser Gin He 
620 

Ser He Glu Asp 
635 

Ala Asp Arg Ala 
650 

Leu He Asn Ser 
665 

Pro Asp Leu Phe 

Asn Lys Gin Lys 
700 

Gly Asn Gly Phe 
715 

Asn Val Leu Lys 
730 

Gly Leu Arg Ser 
745 

Asn Lys Asn Asp 

Lys Gly Val Phe 
780 

Phe Glu He Arg 
795 

Gin Phe Gin Ala 
810 

Pro Arg Ser Lys 
825 

Leu Val Val Tyr 

Leu Pro Ser Ala 
860 

Asn Arg Lys Ser 
875 

Leu Tyr Ser Leu 



480 



Gly 


Lys 


Tyr 


Leu 






495 




Lys 


Lys 


He 


He 




510 






Ala 


Pro 


Lys 


Val 


525 








Ser 


Ser 


Gly 


Thr 


Val 


Ser 


Ala 


Phe 








560 


Thr 


Thr 


Lys 


Asn 






575 




Lys 


Ser 


Ser 


Leu 




590 






Glu 


Lys 


Phe 


Gly 


605 








Tyr 


Asn 


Phe 


Glu 


Asd 


Lvs 


Leu 


Val 








640 


He 


He 


Tyr 


Gin 






655 




Asp 


Lys 


Ser 


Ala 




670 






Leu 


Asp 


Ala 


Thr 


685 








Lys 


Asp 


Tyr 


Thr 


Val 


Tvr 


LVS 


Pro 








720 


Leu 


Gin 


Thr 


Gly 






735 




Gly 


Leu 


He 


Tyr 




750 






Tyr 


Lys 


Pro 


His 


765 








He 


Gin 


Arg 


Tyr 


He 


Asp 


Ser 


Tvr 








800 


Ala 


Asp 


Thr 


He 






815 




Lys 


Lys 


He 


He 




830 






Lys 


Ser 


Lys 


Lys 


845 








Gin 


Asp 


Asn 


Asn 


Phe 


Pro 


Ser 


Gin 








880 


Phe 


Ser 


Pro 


Asn 



30 



885 890 895 

Lys lie Gly Asp Ser Gin Lys Pro Ala Gin Gin Pro Pro Ala Val Ser 

900 905 910 

lie Lys Ala lie Ala Leu Phe Asp Lys Lys Ser Phe Thr Asn Asp Thr 

915 920 925 

Glu Lys Met Arg Leu lie Asn Asn Ala Phe lie Ser Asn Tyr lie Lys 
930 935 940 

Gin 
945 

<210> 15 
<211> 1380 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 15 

gtgattgagg gcttaaaatc aaaggcaaat actcaaaaaa cagaaaaaaa tagccccaca 60 

caaccgaaaa aaccagaggt ttcactagct aaaacaacag aaaattcagc aaaaacagtc 12 0 

aaggtaagca cttttgcaga agaagctaag ggtcaaagtc aaagtcagca aacacaacca 180 

gtttccactt catcgcctca aactagtcaa aattcagttt ctaattccac aagcagtacg 240 

aatttagcct tagaaaatga aaaatttggg acaagcattt gaacagcttt taatttcgct 300 

aatatttata atcttgaaaa tacaaaaagc gaatatgaga tctcaacttt aggaaataag 360 

ctattttttg attttaaatt agttgataaa actaatcaaa atctaatttt ggctcagtcc 420 

aaaattagtc ttaataatat tattaattct aataaatctg cctatgatat aattaagaaa 480 

ttcaatcccg atgtatttct agatggaaca attaattatc aagatcaagg aaaagataaa 540 

aaagaattta tcctaaaaga tttaagtgat aataaattaa tatttaaatc agaagatgca 600 

attcaaactg atcaaggttt agagctaaag aaacctttga aattaagccc gacaacgaac 660 

tcttcttcta ctacttcaca aaagactaat aaaaaggatg atattggagt gttttgacta 720 

gcgcttcaag ttaataatat aacagatttc aaaaatcatc atctaatatc cgatggaaaa 780 

ggaaatggaa taattcttaa caaatacaag gtcaaggatg aaactggtta tcaattagga 84 0 

ctagaatatc ctggaaggaa tgaaaataat tttattactg atattgttga tctagtcgac 900 

ggttttatca aatttatttt tggatgaaaa caagaccaaa ataatagtag ttttttggac 960 

acaccctcac ttttaattga ttttaacaag tataaaaaca aaaaaaatac tgaatttatc 1020 

aaggcgaata caaaaattct tttagaggtt gtagaaaaca atgatcgact ttctgtttca 1080 

gtattttctt ctcaagcagg aaaaaatcat aaacaaatta tagaaaatag aatgcataga 1140 

agtttacatt ataaaaaagc agacaaagcc aaagaaggtg taagcccaat cccaagtttt 1200 

actgatattt taaatgaatt acaaattgga gctactgata gcgatccaaa aactcaaaag 12 60 

gcaccagtaa cattcaaagc gtttatgatg tcaaatgata aaaatctagt atttggatca 1320 

aacattaata atcaagaaat tcgccaagcg cttattgacg cttatatagt tgataagaat 1380 

<210> 16 
<211> 460 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 16 

Val lie Glu Gly Leu Lys Ser Lys Ala Asn Thr Gin Lys Thr Glu Lys 

1 5 10 15 

Asn Ser Pro Thr Gin Pro Lys Lys Pro Glu Val Ser Leu Ala Lys Thr 

20 25 30 

Thr Glu Asn Ser Ala Lys Thr Val Lys Val Ser Thr Phe Ala Glu Glu 

35 40 45 

Ala Lys Gly Gin Ser Gin Ser Gin Gin Thr Gin Pro Val Ser Thr Ser 
50 55 60 
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Ser 
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Ser 
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Ser 


Thr 


Ser 


Ser 


Thr 


65 










70 










75 










80 


Asn 
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Ala 
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Glu 
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Glu 


Lys 


Phe 


Gly 
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Thr 


Ser 


He 


Trp 


Thr 
95 


Ala 


Phe 


Asn 


Phe 


Ala 
100 


Asn 


He 


Tyr 


Asn 


Leu 
105 


Glu 


Asn 


Thr 


Lys 


Ser 
110 


Glu 


Tyr 


Glu 


lie 


Ser 


Thr 


Leu Gly Asn 


Lys 


Leu 


Phe 


Phe 


Asp 


Phe 


Lys 


Leu 


Val 






115 
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125 








Asp 


Lys 
130 


Thr 


Asn 


Gin 


Asn 


Leu 
135 


He 


Leu 


Ala 


Gin 


Ser 
14 0 


Lys 


He 


Ser 


Leu 


Asn 


Asn 


He 


He 


Asn 


Ser 


Asn 


Lys 


Ser 


Ala 


Tyr 


Asp 


He 


He 


Lys 


Lys 


145 










150 










155 
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Phe 


Asn 


Pro 


Asp 


Val 
165 


Phe 


Leu 


Asp 


Gly 


Thr 
170 


He 


Asn 


Tyr 


Gin 


Asp 
175 


Gin 


Gly Lys 


Asp 


Lys 


Lys 


Glu 


Phe 


He 


Leu 


Lys 


Asp 


Leu 


Ser 


Asp 


Asn 


Lys 








180 










185 
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Leu 


He 


Phe 


Lys 


Ser Glu Asp 


Ala 


He 


Gin 


Thr 


Asp 


Gin 


Gly 


Leu 


Glu 






195 










200 
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Leu Lys 


Lys 


Pro 


Leu 


Lys 


Leu 


Ser 


Pro 


Thr 


Thr 


Asn 


Ser 


Ser 


Ser 


Thr 




210 










215 










220 










Thr 


Ser 


Gin 


Lys 


Thr 


Asn 


Lys 


Lys 
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Asp 


He 


Gly 


Val 


Phe 


Trp 


Leu 


225 










230 










235 










240 


Ala 


Leu 


Gin 


Val 


Asn 
245 


Asn 


He 


Thr 


Asp 


Phe 
250 


Lys 


Asn 


His 


His 


Leu 
255 


He 


Ser Asp 


Gly Lys 


Gly Asn Gly 


He 


He 


Leu 


Asn 


Lys 


Tyr 


Lys 


Val 


Lys 








260 










265 










270 






Asp 


Glu 


Thr Gly 


Tyr 


Gin 


Leu 


Gly 


Leu 


Glu 


Tyr 


Pro 


Gly 


Arg 


Asn 


Glu 






275 










280 










285 








Asn 


Asn 


Phe 


He 


Thr Asp 


He 


Val 


Asp 


Leu 


Val 


Asp 


Gly 


Phe 


He 


Lys 




290 










295 










300 










Phe 


He 


Phe 


Gly 


Trp 


Lys 


Gin 


Asp 


Gin 


Asn 


Asn 


Ser 


Ser 


Phe 


Leu 


Asp 


305 










310 










315 










320 


Thr 


Pro 


Ser 


Leu 


Leu 
325 


He 


Asp 


Phe 


Asn 


Lys 
330 


Tyr 


Lys 


Asn 


Lys 


Lys 
335 


Asn 


Thr 


Glu 


Phe 


He 
340 


Lys 


Ala 


Asn 


Thr 


Lys 
345 


He 


Leu 


Leu 


Glu 


Val 
350 


Val 


Glu 


Asn 


Asn 


Asp 
355 


Arg 


Leu 


Ser 


Val 


Ser 
360 


Val 


Phe 


Ser 


Ser 


Gin 
365 


Ala 


Gly 


Lys 


Asn 


His 
370 


Lys 


Gin 


He 


He 


Glu 
375 


Asn 


Arg 


Met 


His 


Arg 
380 


Ser 


Leu 


His 


Tyr 


Lys 


Lys 


Ala 


Asp 


Lys 


Ala 


Lys 


Glu 


Gly 


Val 


Ser 


Pro 


He 


Pro 


Ser 


Phe 


385 










390 










395 










400 


Thr 


Asp 


He 


Leu 


Asn 
405 


Glu 


Leu 


Gin 


He 


Gly 
410 


Ala 


Thr 


Asp 


Ser 


Asp 
415 


Pro 


Lys 


Thr 


Gin 


Lys 
420 


Ala 


Pro 


Val 


Thr 


Phe 
425 


Lys 


Ala 


Phe 


Met 


Met 
430 


Ser 


Asn 


Asp 


Lys 


Asn 
435 


Leu 


Val 


Phe 


Gly 


Ser 
440 


Asn 


He 


Asn 


Asn 


Gin 
445 


Glu 


He 


Arg 


Gin 


Ala 
450 


Leu 


He 


Asp 


Ala 


Tyr 
455 


He 


Val 


Asp 


Lys 


Asn 
460 











<210> 17 
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<211> 1353 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 17 

atgaagttag caaaattact taaaaaacct ttttgattaa taacaacaat tgccggaatt 60 

agtcttagtt tatcagccgc tgttggtaca gttgtcggaa ttaattctta taataaatca 120 

tattattctt atctaaatca gatcccgagt cagctaaaag tagcaaaaaa tgctaaaatt 180 

agtcaggaaa aatttgattc aattgtttta aatcttaaaa ttaaagataa ttttaaaaaa 240 

tgatcggcaa aaacagtttt aactgctgcc aaaagtgatc tttatcgtta taatcttgtt 300 

tctgcttttg atttaagtga actaataaac aatgattatt tagtaagttt tgatcttgaa 360 

aatgcagtag ttgatcaaaa ttcaattaaa aatgttgtta tttatgcaaa atctgataag 420 

gatcaaataa cttattcaaa acaaattgta cttaaaggct ttggaaatac agaacaagcg 480 

agaactaatt ttgattttag ccaaattgat tcaagcaagt cttttgttga tctttcaagg 540 

gcaaatctaa ctttgacgga attccaaatt ttacttgccc aaaattttga aaatgaaaga 600 

ggaagtaatt gattttcacg acttgaaaga gctttggttg catcaaaagc gagtctttca 660 

ctttataatt ccttaggaga acccgtattt ttaggcccag attatcaatt agacccagtt 720 

ttggaccgaa aaaaattatt aactttgtta aataaagatg gaaaattagt tcttggactt 780 

aatttagtgc aaatttcaac taaaaaaact atgaatttaa atcttgaagt tcgcggcgcg 84 0 

atttcaaatc aggaaatttc taaaattcta aaatcctgac ttgaaacaaa tcttcaaggc 900 

aaattaaaaa ccaaagatga tttgcaaatg gcactagtaa aagataaaat tagcctctct 960 

gattattgat atggatctcc gaattcaaaa gtaaatacat cccaaatttt aacaaaaagt 102 0 

aaagaattta aagatctttt tgatttaagt gagacaaatt tttttcttaa taccaaaatc 1080 

ggaactgtct atttaagtat tattcccaaa cttttagatc caagtcagat ttctgttgtt 1140 

gataagaaaa aactagttga aaatcaaaaa attcgctttg aaattactgc ttctttaaaa 1200 

cgaaaagcta ttgataaaaa atttatcatc caggatcttc cagtttttgt tgatctaaaa 1260 

gttgatttta ataaatacca agccgctgtt gcccaaatgt ttggaacgat aaaagcagtt 132 0 

aaagaatttt caatgcctga agatcaagat gca 1353 

<210> 18 
<211> 451 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 18 

Met Lys Leu Ala Lys Leu Leu Lys Lys Pro Phe Trp Leu He Thr Thr 

1 5 10 15 

He Ala Gly He Ser Leu Ser Leu Ser Ala Ala Val Gly Thr Val Val 

20 25 30 

Gly He Asn Ser Tyr Asn Lys Ser Tyr Tyr Ser Tyr Leu Asn Gin He 

35 40 45 

Pro Ser Gin Leu Lys Val Ala Lys Asn Ala Lys He Ser Gin Glu Lys 

50 55 60 

Phe Asp Ser He Val Leu Asn Leu Lys He Lys Asp Asn Phe Lys Lys 
65 70 75 80 

Trp Ser Ala Lys Thr Val Leu Thr Ala Ala Lys Ser Asp Leu Tyr Arg 

85 90 95 

Tyr Asn Leu Val Ser Ala Phe Asp Leu Ser Glu Leu He Asn Asn Asp 

100 105 110 

Tyr Leu Val Ser Phe Asp Leu Glu Asn Ala Val Val Asp Gin Asn Ser 

115 120 125 

He Lys Asn Val Val He Tyr Ala Lys Ser Asp Lys Asp Gin He Thr 

130 135 140 

Tyr Ser Lys Gin He Val Leu Lys Gly Phe Gly Asn Thr Glu Gin Ala 
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145 










150 










155 










160 


Arg 


Thr 


Asn 


Phe 


Asp 
165 


Phe 


Ser 


Gin 


He 


Asp 
170 


Ser 


Ser 


Lys 


Ser 


Phe 
175 


Val 


Asp 


Leu 


Ser 


Arg 
180 


Ala 


Asn 


Leu 


Thr 


Leu 
185 


Thr 


Glu 


Phe 


Gin 


He 
190 


Leu 


Leu 


Ala 


Gin 


Asn 
195 


Phe 


Glu 


Asn 


Glu 


Arg 
200 


Gly 


Ser 


Asn 


Trp 


Phe 
205 


Ser 


Arg 


Leu 


Glu 


Arg 
210 


Ala 


Leu 


Val 


Ala 


Ser 
215 


Lys 


Ala 


Ser 


Leu 


Ser 
220 


Leu 


Tyr 


Asn 


Ser 


Leu 


Gly 


Glu 


Pro 


Val 


Phe 


Leu 


Gly 


Pro 


Asp 


Tyr 


Gin 


Leu 


Asp 


Pro 


Val 


225 










230 










235 










240 


Leu 


Asp 


Arg 


Lys 


Lys 
245 


Leu 


Leu 


Thr 


Leu 


Leu 
250 


Asn 


Lys 


Asp 


Gly 


Lys 
255 


Leu 


Val 


Leu 


Gly 


Leu 
260 


Asn 


Leu 


Val 


Gin 


He 
265 


Ser 


Thr 


Lys 


Lys 


Thr 
270 


Met 


Asn 


Leu 


Asn 


Leu 
275 


Glu 


Val 


Arg 


Gly 


Ala 
280 


He 


Ser 


Asn 


Gin 


Glu 
285 


He 


Ser 


Lys 


He 


Leu 
290 


Lys 


Ser 


Trp 


Leu 


Glu 
295 


Thr 


Asn 


Leu 


Gin 


Gly 
300 


Lys 


Leu 


Lys 


Thr 


Lys 


Asp 


Asp 


Leu 


Gin 


Met 


Ala 


Leu 


Val 


Lys 


Asp 


Lys 


He 


Ser 


Leu 


Ser 


305 










310 










315 










320 


Asp 


Tyr 


Trp 


Tyr 


Gly 
325 


Ser 


Pro 


Asn 


Ser 


Lys 
330 


Val 


Asn 


Thr 


Ser 


Gin 
335 


He 


Leu 


Thr 


Lys 


Ser 
340 


Lys 


Glu 


Phe 


Lys 


Asp 
345 


Leu 


Phe 


Asp 


Leu 


Ser 
350 


Glu 


Thr 


Asn 


Phe 


Phe 
355 


Leu 


Asn 


Thr 


Lys 


He 
360 


Gly 


Thr 


Val 


Tyr 


Leu 
365 


Ser 


He 


He 


Pro 


Lys 
370 


Leu 


Leu 


Asp 


Pro 


Ser 
375 


Gin 


He 


Ser 


Val 


Val 
380 


Asp 


Lys 


Lys 


Lys 


Leu 


Val 


Glu 


Asn 


Gin 


Lys 


He 


Arg 


Phe 


Glu 


He 


Thr 


Ala 


Ser 


Leu 


Lys 


385 










390 










395 










400 


Arg 


Lys 


Ala 


He 


Asp 
405 


Lys 


Lys 


Phe 


He 


He 
410 


Gin 


Asp 


Leu 


Pro 


Val 
415 


Phe 


Val 


Asp 


Leu 


Lys 
420 


Val 


Asp 


Phe 


Asn 


Lys 
425 


Tyr 


Gin 


Ala 


Ala 


Val 
430 


Ala 


Gin 


Met 


Phe 


Gly 
435 


Thr 


He 


Lys 


Ala 


Val 
440 


Lys 


Glu 


Phe 


Ser 


Met 
445 


Pro 


Glu 


Asp 



Gin Asp Ala 
450 



<210> 19 
<211> 5637 
<212> DNA 

<213> Mycoplasma hyopneumoniae 
<400> 19 

atgaaaaaca aaaaatcaac attactatta gccacagcgg cggcaattat tggttcaact 60 
gtttttggga cagttgttgg cttggcttca aaagttaaat atcggggtgt aaatccaact 12 0 

caaggagtaa tatctcaatt aggactgatt gattctgttg catttaaacc ttcgattgca 180 
aattttacaa gcgattatca aagtgttaaa aaagcacttt taaatgggaa aacctttgat 240 
ccaaaaagtt cagaatttac tgattttgtc tcaaaatttg actttttgac taataatggg 300 
agaaccgttt tggagatccc gaaaaaatat caggtggtta tctcggaatt tagccccgag 360 
gatgataaag aacgttttcg tcttggattt catctaaaag aaaaacttga agatggaaat 420 
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atagctcaat cagcaactaa atttatttat cttttaccac ttgatatgcc caaagcggcc 48 0 

ctgggtcaat attcttatat cgttgataaa aattttaata atttaattat ccatccttta 540 

tctaattttt ctgctcaatc aataaagccg cttgcactga cccgttcaag tgattttata 600 

gcaaaactta atcagtttaa aaatcaggac gaactttgag tttatcttga aaaattcttt 660 

gatcttgaag ctctaaaagc aaatattcgt ttgcagacag ccgattttag ttttgaaaaa 72 0 

ggcaatttag ttgatccttt tgtttattct tttattagaa atccgcaaaa tggaaaagaa 780 

tgagctagtg atcttaatca agatcaaaaa accgtcagac tttatcttcg aaccgaattt 840 

agtcctcagg ctaaaaccat tttaaaagac tataaataca aagatgagac tttcttaagt 900 

agtatcgatt taaaagcaag taatggaact agtttatttg ctaatgaaaa tgatctaaaa 960 

gatcaattag atgttgatct tttagatgtc tctgattatt ttggaggcca atcagagaca 102 0 

attactagta attcccaagt taaacctgtc cctgctagtg agagatcttt aaaagatcgg 1080 

gttaaattta aaaaagatca gcaaaaacca agaattgaga aatttagttt atatgaatat 1140 

gatgctctaa gtttttattc ccaacttcag gaattagttt ctaaacctaa ttcaattaaa 1200 

gatttagtta atgcaacttt agctcgtaat cttcggtttt cattaggaaa atataatttt 1260 

ctttttgatg atttagccag tcatcttgat tatacttttt tagtttcaaa agcaaaaatt 1320 

aaacaaagtt caattacaaa aaaattattc attgaattac caatcaaaat tagtcttaaa 1380 

tcttcaattt taggtgatca agaacctaat attaaaactt tattcgaaaa agaagtaact 144 0 

tttaaattag ataacttccg tgatgttgaa atcgaaaaag cttttggact tttatatcca 1500 

ggtgttaatg aagaacttga acaagcccga agagagcaaa gagcaagttt ggaaaaagaa 1560 

aaagcgaaaa agggtcttaa agaatttagc cagcaaaaag atgagaattt aaaagcaata 162 0 

aataatcaag atggtcttga agaagatgat aatattactg aaagacttcc tgagaattcc 1680 

ccgattcaat atcagcaaga aaaggccggt ttaggttcaa gtccggataa accttatatg 174 0 

ataaaggatg tccaaaatca acgttattat ctagcaaaat cacaaattca agaactaatt 1800 

aaggccaaag attataccaa attagccaaa cttttatcca atagacatac ttataatatt 1860 

tctttaagat taaaagaaca actttttgaa gtaaatccaa gaattccaag ctctagagat 192 0 

atagaaaatg caaaatttgt tctagataaa accgaaaaaa ataaatactg gcagatttat 1980 

tcaagtgctt ctcctgcttt ccaaaataaa tgatcacttt ttggatatta ccgttattta 2040 

ttaggtcttg atccaaaaca aacaatccac gaattagtaa aattaggaca aaaagcgggt 2100 

cttcaatttg aaggatatga aaatcttcct tctgatttca atcttgaaga tcttaagaat 2160 

attaggatta aaacaccttt atttagtcaa aaagataatt tcaaattatc tttacttgat 2220 

tttaataatt attatgatgg tgaaattaaa gccccagaat ttggtcttcc tttattttta 2280 

ccaaaagaat taagaaaaaa tagttcaaat attggtagtt ctcaaaactc taatagccct 2340 

tgagaacaag aaattattag ccaatttaaa gatcaaaatc tatctaatca ggatcagtta 2400 

gcccagttta gtactaaaat ctgggaaaaa atcattggtg atgaaaacga atttgatcaa 2460 

aataacaggc ttcagtataa acttttaaaa gatcttcaag aatcttgaat taacaaaact 2520 

cgcgataatc tttattggac ttatctaggt gataaactta aagttaaacc aaaaaataat 2580 

ttagatgcta aatttagaca aatttccaat ttacaagagc ttttaactgc tttttatacc 2640 

tcagctgctc tttctaataa ctgaaattat tatcaagatt caggggcaaa gtcaactatt 2700 

atttttgaag aaatagctga gctagatcca aaagtaaaag aaaaagtagg agctgatgtt 2760 

tatcaattaa aattccatta tgcaatcggt tttgatgata atgctggcaa gtttaatcaa 2820 

gaagtaattc gttcttcaag tagaacaatt tatcttaaaa cctcagggaa atccaaatta 2880 

gaagcagata caattgatca acttaatcaa gcagttgaaa atgcaccttt aggtcttcaa 2 94 0 

agtttttatc ttgatactga aagatttggg gttttccaaa aattagcaac ttccttagca 3000 

gttcaacata aacaaaaaga aaaaccacta cctaaaaaac taaataatga tggctatact 3060 

ttaattcatg ataaacttaa aaaaccagta attccccaaa ttagttcaag tcccgaaaaa 3120 

gattgatttg aaggtaaatt aaatcaaaac gggcaaagcc aaaatgtaaa tgtctcaact 318 0 

tttggttcaa taatcgagtc cccttatttt agtactaatt tccaagaaga agctgattta 3240 

gaccaagaag gacaagatga ttcaaaacaa ggaaataaga gcctagataa tcaagaagca 3300 

ggtcttttaa aacaaaaact ggcaatttta ttagggaatc aatttatcca atattatcaa 3360 

caaaatgata aagaaattga attcgagatt atcaatgttg agaaagtttc agagcttagt 3420 

ttccgcgttg aatttaaatt agcaaaaact cttgaagaca acggaaaaac tattcgagtt 3480 

ttatcagatg agacaatgtc attaattgtt aatactacaa ttgaaaaagc accagaaatg 3540 
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agtgctgctc ccgaagtatt cgatactaaa tgggttgagc aatatgatcc aagaaccccg 3600 

cttgcggcta agacaaagtt tgtcttaaaa ttcaaagatc aaataccagt tgatgccagc 3660 

ggaaatattt ctgataaatg actagcaagt attcctttgg tgattcacca gcaaatgttg 3720 

cgtcttagcc cggtagttaa aacaataaga gagcttggtc taaaaactga acaacaacaa 3780 

caacaacaac aacaacaaca aaagaaagct gttagaaaag aagaagaact ggaaacctat 3 84 0 

aatccaaaag acgagtttaa tattcttaat cctttaacaa aagctcaccg tcttacctta 3 900 

tcaaatttag taaataatga tccaaattat aaaattgaag atttaaaagt aatcaaaaat 3960 

gaagcaggtg atcatcaatt agaattttct ctaagagcta ataatatcaa aagattaatg 4 02 0 

aatacaccaa ttacttttgc tgattataat ccctttttct attttaatga ggactgaaga 4080 

aatatagata aatatttaaa taataaagga aatgtgagtt ctcaacaaca acaacaacaa 4140 

caacaacaac caggcggggg taatcaaggc tcgggtctaa tccaaagact taataaaaat 4200 

attaagcccg aaacttttac ccccgcactc atagctctta aacgagataa taatactaat 4260 

ctttctaact attctgataa aataataatg atcaaaccaa aatatttggt tgaacgatca 4320 

attggtgttc cctgatcaac cggccttgat ggttatattg gttcagaaca actcaagggc 4380 

ggaacttcct caaacggtca aaagcgattt aagcaagatt ttattcaggc tttaggtctt 4440 

aaaaacactg aatatcatgg taaactaggt ctttcaatta gaatttttga tcctggaaat 4500 

gaactagcaa aaattaagga tgcttcaaat aaaaaagggg aagaaaaact gttaaaatca 4560 

tatgatttat ttaaaaacta tttaaatgaa tatgagaaaa aatcccctaa aattgctaag 462 0 

ggatgaacaa atattcatcc tgatcaaaaa gaatatccaa atccaaatca aaaactacct 4680 

gaaaattatc ttaacctagt tttaaatcaa ccttgaaagg ttactttata taattcaagt 4740 

gattttatta ctaatttatt tgttgaacct gaaggctcag atcggggatc tggagcaaaa 4800 

ttaaaacaag taatccagaa gcaagttaat aataactatg ctgactgggg gtctgcatat 4860 

ctcacgttct ggtatgataa agatatcatt accaatcagc caaatgttat aactgctaac 4920 

attgctgatg tctttattaa agatgtaaag gaacttgaag ataatacaaa actaattgct 4980 

ccaaatatta ctcaatgatg gccaaatatt agcggctcaa aggagaaatt ttataagcca 504 0 

acagtgtttt ttggtaattg agaaaatgaa aacagcaata tgaattccca ggggcagacc 5100 

cctacctggg agaagatcag agaaggattt gctctccaag cgcttaaatc cagctttgat 5160 

caaaaaacaa ggacatttgt ccttacaaca aatgctcctt tacctttatg aaaatacgga 5220 

ccattaggtt tccaaaatgg gccgaatttc aaaacacaag attgaaggct tgttttccaa 52 8 0 

aatgatgata accaaatagc cgcgctaaga gtccaggagc aagatcgccc agaaaaatca 534 0 

agcgaagata aagacaagca aaaatggatt aaatttaaag ttgttatccc tgaagaaatg 5400 

tttaattccg gtaatatacg ttttgttggg gtaatgcaga tccaaggtcc taatacttta 5460 

tgacttccag tgattaattc ttcggttatc tatgacttct atcgcggaac aggagattct 5520 

aacgatgtcg ccaatcttaa tgtagctcct tgacaggtta aaacaatcgc atttacaaat 5580 

aacgccttta ataatgtttt caaagagttt aatatctcta aaaaaatagt agaataa 5637 

<210> 20 
<211> 1878 
<212> PRT 

<213> Mycoplasma hyopneumoniae 
<400> 20 

Met Lys Asn Lys Lys Ser Thr Leu Leu Leu Ala Thr Ala Ala Ala lie 

15 10 15 

He Gly Ser Thr Val Phe Gly Thr Val Val Gly Leu Ala Ser Lys Val 

20 25 30 

Lys Tyr Arg Gly Val Asn Pro Thr Gin Gly Val He Ser Gin Leu Gly 

35 40 45 

Leu He Asp Ser Val Ala Phe Lys Pro Ser He Ala Asn Phe Thr Ser 

50 55 60 

Asp Tyr Gin Ser Val Lys Lys Ala Leu Leu Asn Gly Lys Thr Phe Asp 
65 70 75 80 

Pro Lys Ser Ser Glu Phe Thr Asp Phe Val Ser Lys Phe Asp Phe Leu 
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Thr Asn Asn Gly 
100 

Val He Ser Glu 
115 

Gly Phe His Leu 
13 0 

Ala Thr Lys Phe 
145 

Leu Gly Gin Tyr 

He His Pro Leu 
180 

Leu Thr Arg Ser 
195 

Gin Asp Glu Leu 
210 

Leu Lys Ala Asn 
225 

Gly Asn Leu Val 

Asn Gly Lys Glu 
260 

Arg Leu Tyr Leu 
275 

Lys Asp Tyr Lys 
290 

Lys Ala Ser Asn 
305 

Asp Gin Leu Asp 

Gin Ser Glu Thr 
340 

Ser Glu Arg Ser 
355 

Lys Pro Arg He 
370 

Phe Tyr Ser Gin 
385 

Asp Leu Val Asn 

Lys Tyr Asn Phe 
420 

Phe Leu Val Ser 
435 

Leu Phe He Glu 
450 

Gly Asp Gin Glu 
465 

Phe Lys Leu Asp 

Leu Leu Tyr Pro 



85 

Arg Thr Val Leu 

Phe Ser Pro Glu 
120 

Lys Glu Lys Leu 
135 

He Tyr Leu Leu 
150 

Ser Tyr He Val 
165 

Ser Asn Phe Ser 

Ser Asp Phe He 
200 

Trp Val Tyr Leu 
215 

He Arg Leu Gin 
230 

Asp Pro Phe Val 
245 

Trp Ala Ser Asp 

Arg Thr Glu Phe 
280 

Tyr Lys Asp Glu 
295 

Gly Thr Ser Leu 
310 

Val Asp Leu Leu 
325 

He Thr Ser Asn 

Leu Lys Asp Arg 
360 

Glu Lys Phe Ser 
375 

Leu Gin Glu Leu 
390 

Ala Thr Leu Ala 
405 

Leu Phe Asp Asp 

Lys Ala Lys He 
440 

Leu Pro He Lys 
455 

Pro Asn He Lys 
470 

Asn Phe Arg Asp 
485 

Gly Val Asn Glu 



90 

Glu He Pro Lys 
105 

Asp Asp Lys Glu 

Glu Asp Gly Asn 
140 

Pro Leu Asp Met 
155 

Asp Lys Asn Phe 
170 

Ala Gin Ser He 
185 

Ala Lys Leu Asn 

Glu Lys Phe Phe 
220 

Thr Ala Asp Phe 
235 

Tyr Ser Phe lie 
250 

Leu Asn Gin Asp 
265 

Ser Pro Gin Ala 

Thr Phe Leu Ser 
300 

Phe Ala Asn Glu 
315 

Asp Val Ser Asp 
330 

Ser Gin Val Lys 
345 

Val Lys Phe Lys 

Leu Tyr Glu Tyr 
380 

Val Ser Lys Pro 
395 

Arg Asn Leu Arg 
410 

Leu Ala Ser His 
425 

Lys Gin Ser Ser 

He Ser Leu Lys 
460 

Thr Leu Phe Glu 
475 

Val Glu He Glu 
490 

Glu Leu Glu Gin 



95 

Lys Tyr Gin Val 
110 

Arg Phe Arg Leu 
125 

He Ala Gin Ser 

Pro Lys Ala Ala 
160 

Asn Asn Leu He 
175 

Lys Pro Leu Ala 
190 

Gin Phe Lys Asn 
205 

Asp Leu Glu Ala 

Ser Phe Glu Lys 
240 

Arg Asn Pro Gin 
255 

Gin Lys Thr Val 
270 

Lys Thr He Leu 
285 

Ser He Asp Leu 

Asn Asp Leu Lys 
320 

Tyr Phe Gly Gly 
335 

Pro Val Pro Ala 
350 

Lys Asp Gin Gin 
365 

Asp Ala Leu Ser 

Asn Ser He Lys 
400 

Phe Ser Leu Gly 
415 

Leu Asp Tyr Thr 
430 

He Thr Lys Lys 
445 

Ser Ser He Leu 

Lys Glu Val Thr 
480 

Lys Ala Phe Gly 
495 

Ala Arg Arg Glu 
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500 










505 










510 






Gin Arg 


Ala 


Ser 


Leu 


Glu 


Lys 


Glu 


Lys 


Ala 


Lys 


Lys 


Gly 


Leu 


Lys 


Glu 






515 










520 










525 








Phe 


Ser 


Gin 


Gin 


Lys 


Asp 


Glu 


Asn 


Leu 


Lys 


Ala 


He 


Asn 


Asn 


Gin Asp 




530 










535 










540 










Gly Leu 


Glu 


Glu 


Asp 


Asp 


Asn 


He 


Thr 


Glu 


Arg 


Leu 


Pro 


Glu 


Asn 


Ser 


545 










550 










555 










560 


Pro 


He 


Gin 


Tyr 


Gin 


Gin 


Glu 


Lys 


Ala 


Gly 


Leu Gly 


Ser 


Ser 


Pro 


Asp 










565 










570 










575 




Lys 


Pro 


Tyr 


Met 


He 


Lys 


Asp 


Val 


Gin 


Asn 


Gin Arg Tyr 


Tyr 


Leu 


Ala 








580 










585 










590 






Lys 


Ser 


Gin 
595 


He 


Gin 


Glu 


Leu 


He 
600 


Lys 


Ala 


Lys 


Asp 


Tyr 
605 


Thr 


Lys 


Leu 


Ala Lys 


Leu 


Leu 


Ser 


Asn 


Arg 


His 


Thr 


Tyr 


Asn 


He 


Ser 


Leu 


Arg 


Leu 




610 










615 










620 










Lys 


Glu 


Gin 


Leu 


Phe 


Glu 


Val 


Asn 


Pro 


Arg 


He 


Pro 


Ser 


Ser 


Arg Asp 


625 










630 










635 










640 


He 


Glu 


Asn 


Ala 


Lys 
645 


Phe 


Val 


Leu 


Asp 


Lys 
650 


Thr 


Glu 


Lys 


Asn 


Lys 
655 


Tyr 


Trp Gin 


He 


Tyr 


Ser 


Ser 


Ala 


Ser 


Pro 


Ala 


Phe 


Gin 


Asn 


Lys 


Trp 


Ser 








660 










665 










670 






Leu 


Phe 


Gly 


Tyr 


Tyr 


Arg 


Tyr 


Leu 


Leu 


Gly 


Leu Asp 


Pro 


Lys 


Gin 


Thr 






675 










680 










685 








He 


His 


Glu 


Leu 


Val 


Lys 


Leu 


Gly 


Gin 


Lys 


Ala Gly Leu 


Gin 


Phe 


Glu 




690 










695 










700 










Gly Tyr 


Glu 


Asn 


Leu 


Pro 


Ser 


Asp 


Phe 


Asn 


Leu Glu Asp 


Leu 


Lys 


Asn 


705 










710 










715 










720 


He 


Arg 


He 


Lys 


Thr 
725 


Pro 


Leu 


Phe 


Ser 


Gin 
730 


Lys 


Asp 


Asn 


Phe 


Lys 
735 


Leu 


Ser 


Leu 


Leu 


Asp 


Phe 


Asn 


Asn 


Tyr 


Tyr 


Asp 


Gly Glu 


He 


Lys 


Ala 


Pro 








740 










745 










750 






Glu 


Phe 


Gly 
755 


Leu 


Pro 


Leu 


Phe 


Leu 
760 


Pro 


Lys 


Glu 


Leu 


Arg 
765 


Lys 


Asn 


Ser 


Ser 


Asn 
770 


He 


Gly 


Ser 


Ser 


Gin 
775 


Asn 


Ser 


Asn 


Ser 


Pro 
780 


Trp 


Glu 


Gin 


Glu 


He 


He 


Ser 


Gin 


Phe 


Lys 


Asp 


Gin 


Asn 


Leu 


Ser 


Asn 


Gin 


Asp 


Gin 


Leu 


785 










790 










795 










800 


Ala 


Gin 


Phe 


Ser 


Thr 
805 


Lys 


He 


Trp 


Glu 


Lys 
810 


He 


He 


Gly 


Asp 


Glu 
815 


Asn 


Glu 


Phe 


Asp 


Gin 
820 


Asn 


Asn 


Arg 


Leu 


Gin 
825 


Tyr 


Lys 


Leu 


Leu 


Lys 
830 


Asp 


Leu 


Gin 


Glu 


Ser 
835 


Trp 


He 


Asn 


Lys 


Thr 
840 


Arg 


Asp 


Asn 


Leu 


Tyr 
845 


Trp 


Thr 


Tyr 


Leu Gly 


Asp 


Lys 


Leu 


Lys 


Val 


Lys 


Pro 


Lys 


Asn 


Asn 


Leu 


Asp 


Ala 


Lys 




850 










855 










860 










Phe 


Arg 


Gin 


He 


Ser 


Asn 


Leu 


Gin 


Glu 


Leu 


Leu 


Thr 


Ala 


Phe 


Tyr 


Thr 


865 










870 










875 










880 


Ser 


Ala 


Ala 


Leu 


Ser 


Asn 


Asn 


Trp 


Asn 


Tyr 


Tyr Gin Asp 


Ser 


Gly Ala 










885 










890 










895 




Lys 


Ser 


Thr 


He 
900 


He 


Phe 


Glu 


Glu 


He 
905 


Ala 


Glu 


Leu 


Asp 


Pro 
910 


Lys 


Val 


Lys 


Glu 


Lys 


Val 


Gly 


Ala 


Asp 


Val 


Tyr 


Gin 


Leu 


Lys 


Phe 


His 


Tyr Ala 
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915 








920 




925 






lie Gly Phe 


Asp 


Asp Asn 


Ala 


Gly Lys 


Phe 


Asn Gin Glu Val 


He 


Arg 


930 






935 






940 






Ser Ser Ser 


Arg 


Thr He 


Tyr 


Leu Lys 


Thr 


Ser Gly Lys Ser 


Lys 


Leu 


945 




950 








955 




960 


Glu Ala Asp 


Thr 


He Asp 


Gin 


Leu Asn 


Gin 


Ala Val Glu Asn 


Ala 


Pro 






965 






970 




975 




Leu Gly Leu 


Gin 


Ser Phe 


Tyr 


Leu Asp 


Thr 


Glu Arg Phe Gly 


Val 


Phe 




980 






985 




990 






Gin Lys Leu 


Ala 


Thr Ser 


Leu 


Ala Val 


Gin 


His Lys Gin Lys 


Glu 


Lys 


995 








1000 




1005 






Pro Leu Pro 


Lys 


Lys Leu 


Asn 


Asn Asp 


Gly 


Tyr Thr Leu He 


His 


Asp 


1010 






1015 




1020 






Lys Leu Lys 


Lys 


Pro Val 


He 


Pro Gin 


He 


Ser Ser Ser Pro 


Glu 


Lys 


1025 




1030 






1035 




1040 


Asp Trp Phe 


Glu 


Gly Lys 


Leu 


Asn Gin 


Asn 


Gly Gin Ser Gin 


Asn 


Val 






1045 






1050 


1055 


Asn Val Ser 


Thr 


Phe Gly 


Ser 


He He 


Glu 


Ser Pro Tyr Phe 


Ser 


Thr 




1060 




1065 


1070 




Asn Phe Gin 


Glu Glu Ala Asp 


Leu Asp Gin Glu Gly Gin Asp Asp Ser 


1075 






1080 




1085 






Lys Gin Gly Asn Lys Ser Leu Asp Asn Gin Glu Ala Gly Leu 


Leu 


Lys 


1090 






1095 




1100 






Gin Lys Leu 


Ala 


He Leu 


Leu 


Gly Asn Gin 


Phe He Gin Tyr 


Tyr 


Gin 


1105 




1110 






1115 




1120 


Gin Asn Asp 


Lys 


Glu He 


Glu 


Phe Glu 


He 


He Asn Val Glu 


Lys 


Val 






1125 






1130 


1135 


Ser Glu Leu 


Ser 


Phe Arg Val Glu Phe 


Lys 


Leu Ala Lys Thr 


Leu 


Glu 




1140 




1145 


1150 




Asp Asn Gly Lys 


Thr He 


Arg 


Val Leu 


Ser 


Asp Glu Thr Met 


Ser 


Leu 


1155 






1160 




1165 






lie Val Asn 


Thr 


Thr He 


Glu 


Lys Ala 


Pro 


Glu Met Ser Ala 


Ala 


Pro 


1170 






1175 




1180 






Glu Val Phe 


Asp 


Thr Lys 


Trp 


Val Glu 


Gin 


Tyr Asp Pro Arg 


Thr 


Pro 


1185 




1190 






1195 




1200 


Leu Ala Ala 


Lys 


Thr Lys 


Phe 


Val Leu 


Lys 


Phe Lys Asp Gin 


He 


Pro 






1205 






1210 


1215 


Val Asp Ala 


Ser Gly Asn 


He 


Ser Asp 


Lys 


Trp Leu Ala Ser 


He 


Pro 




1220 




1225 


1230 




Leu Val He 


His 


Gin Gin 


Met 


Leu Arg 


Leu 


Ser Pro Val Val 


Lys 


Thr 


1235 






1240 




1245 






He Arg Glu Leu Gly Leu Lys 


Thr Glu 


Gin 


Gin Gin Gin Gin 


Gin 


Gin 


1250 






1255 




1260 






Gin Gin Gin Lys 


Lys Ala 


Val 


Arg Lys 


Glu 


Glu Glu Leu Glu 


Thr 


Tyr 


1265 




1270 






1275 




1280 


Asn Pro Lys 


Asp 


Glu Phe 


Asn 


He Leu 


Asn 


Pro Leu Thr Lys 


Ala 


His 






1285 






1290 


1295 


Arg Leu Thr 


Leu 


Ser Asn 


Leu 


Val Asn 


Asn 


Asp Pro Asn Tyr 


Lys 


He 




1300 




1305 


1310 




Glu Asp Leu 


Lys 


Val He 


Lys Asn Glu Ala Gly Asp His Gin 


Leu 


Glu 


1315 






1320 




1325 






Phe Ser Leu Arg 


Ala Asn 


Asn 


lie Lys 


Arg 


Leu Met Asn Thr 


Pro 


He 
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1330 1335 1340 

Thr Phe Ala Asp Tyr Asn Pro Phe Phe Tyr Phe Asn Glu Asp Trp Arg 
1345 1350 1355 1360 

Asn lie Asp Lys Tyr Leu Asn Asn Lys Gly Asn Val Ser Ser Gin Gin 

1365 1370 1375 

Gin Gin Gin Gin Gin Gin Gin Pro Gly Gly Gly Asn Gin Gly Ser Gly 

1380 1385 1390 

Leu lie Gin Arg Leu Asn Lys Asn lie Lys Pro Glu Thr Phe Thr Pro 

1395 1400 1405 

Ala Leu lie Ala Leu Lys Arg Asp Asn Asn Thr Asn Leu Ser Asn Tyr 

1410 1415 1420 

Ser Asp Lys lie lie Met lie Lys Pro Lys Tyr Leu Val Glu Arg Ser 
1425 1430 1435 1440 

lie Gly Val Pro Trp Ser Thr Gly Leu Asp Gly Tyr lie Gly Ser Glu 

1445 1450 1455 

Gin Leu Lys Gly Gly Thr Ser Ser Asn Gly Gin Lys Arg Phe Lys Gin 

1460 1465 1470 

Asp Phe He Gin Ala Leu Gly Leu Lys Asn Thr Glu Tyr His Gly Lys 

1475 1480 1485 

Leu Gly Leu Ser He Arg He Phe Asp Pro Gly Asn Glu Leu Ala Lys 

1490 1495 1500 

He Lys Asp Ala Ser Asn Lys Lys Gly Glu Glu Lys Leu Leu Lys Ser 
1505 1510 1515 1520 

Tyr Asp Leu Phe Lys Asn Tyr Leu Asn Glu Tyr Glu Lys Lys Ser Pro 

1525 1530 1535 

Lys He Ala Lys Gly Trp Thr Asn He His Pro Asp Gin Lys Glu Tyr 

1540 1545 1550 

Pro Asn Pro Asn Gin Lys Leu Pro Glu Asn Tyr Leu Asn Leu Val Leu 

1555 1560 1565 

Asn Gin Pro Trp Lys Val Thr Leu Tyr Asn Ser Ser Asp Phe He Thr 

1570 1575 1580 

Asn Leu Phe Val Glu Pro Glu Gly Ser Asp Arg Gly Ser Gly Ala Lys 
1585 1590 1595 1600 

Leu Lys Gin Val He Gin Lys Gin Val Asn Asn Asn Tyr Ala Asp Trp 

1605 1610 1615 

Gly Ser Ala Tyr Leu Thr Phe Trp Tyr Asp Lys Asp He He Thr Asn 

1620 1625 1630 

Gin Pro Asn Val He Thr Ala Asn He Ala Asp Val Phe He Lys Asp 

1635 1640 1645 

Val Lys Glu Leu Glu Asp Asn Thr Lys Leu He Ala Pro Asn He Thr 

1650 1655 1660 

Gin Trp Trp Pro Asn He Ser Gly Ser Lys Glu Lys Phe Tyr Lys Pro 
1665 1670 1675 1680 

Thr Val Phe Phe Gly Asn Trp Glu Asn Glu Asn Ser Asn Met Asn Ser 

1685 1690 1695 

Gin Gly Gin Thr Pro Thr Trp Glu Lys He Arg Glu Gly Phe Ala Leu 

1700 1705 1710 

Gin Ala Leu Lys Ser Ser Phe Asp Gin Lys Thr Arg Thr Phe Val Leu 

1715 1720 1725 

Thr Thr Asn Ala Pro Leu Pro Leu Trp Lys Tyr Gly Pro Leu Gly Phe 

1730 1735 1740 

Gin Asn Gly Pro Asn Phe Lys Thr Gin Asp Trp Arg Leu Val Phe Gin 
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1745 1750 1755 1760 

Asn Asp Asp Asn Gin lie Ala Ala Leu Arg Val Gin Glu Gin Asp Arg 

1765 1770 1775 

Pro Glu Lys Ser Ser Glu Asp Lys Asp Lys Gin Lys Trp lie Lys Phe 

1780 1785 1790 

Lys Val Val lie Pro Glu Glu Met Phe Asn Ser Gly Asn lie Arg Phe 

1795 1800 1805 

Val Gly Val Met Gin He Gin Gly Pro Asn Thr Leu Trp Leu Pro Val 

1810 1815 1820 

He Asn Ser Ser Val He Tyr Asp Phe Tyr Arg Gly Thr Gly Asp Ser 
1825 1830 1835 1840 

Asn Asp Val Ala Asn Leu Asn Val Ala Pro Trp Gin Val Lys Thr He 

1845 1850 1855 

Ala Phe Thr Asn Asn Ala Phe Asn Asn Val Phe Lys Glu Phe Asn He 

1860 1865 1870 

Ser Lys Lys He Val Glu 
1875 

<210> 21 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 21 

gataatttta aaaaatggtc ggcaaaaaca gttttaactg ctgcc 

<210> 22 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 22 

ggcagcagtt aaaactgttt ttgccgacca ttttttaaaa ttatc 

<210> 23 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 23 

gaaagaggaa gtaattggtt ttcacgactt gaaagagc 

<210> 24 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 24 
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gctctttcaa gtcgtgaaaa ccaattactt cctctttc 

<210> 25 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 25 

ctaaaattct aaaatcctgg cttgaaacaa atcttcaagg 

<210> 26 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 26 

gccttgaaga tttgtttcaa gccaggattt tagaatttta 

<210> 27 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 27 

gcctctctga ttattggtat ggatctccga attc 

<210> 28 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 28 

gaattcggag atccatacca ataatcagag aggc 

<210> 29 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 29 

gggacaagca tttggacagc ttttaatttc g 

<210> 30 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide 
<400> 30 

cgaaattaaa agctgtccaa atgcttgtcc c 31 

<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 31 

tccgacgatg acgataag 18 

<210> 32 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 32 

tggaaaatta gttcttgg 18 

<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 33 

agtttccact tcatcgcc 18 



<210> 34 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Tryptic peptide fragment 
<400> 34 

Glu Leu Glu Asp Asn Thr Lys Leu lie Ala Pro Asn lie Arg Gin 
15 10 15 



<210> 35 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 

<221> misc_feature 

<222> 4, 6, 18, 30 

<223> N=Inosine 



<400> 35 
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gaantngaag ataatacnaa attaattgcn cctaat 

<210> 36 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal peptide 
<400> 36 

Asp Phe Leu Thr Asn Asn Gly Arg Thr Val Leu Glu 
15 10 

<210> 37 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 37 

gaacaatttg atcacaagat cctgaatata cc 

<210> 38 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide 
<400> 38 

aattcctctg atcattattt agattttaat tcctg 

<210> 39 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Antigen 
<400> 39 

Thr Ser Ser Gin Lys Asp Pro Ser Thr 
1 5 

<210> 40 
<211> 12 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Antigen 
<400> 40 

Val Asn Gin Asn Phe Lys Val Lys Phe Gin Ala Leu 
15 10 

<210> 41 
<211> 7 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal peptide 
<400> 41 

Ala Asp Glu Lys Thr Ser Ser 
1 5 

<210> 42 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> N-terminal peptide 
<400> 42 

Ser Lys Lys Ser Lys Thr Phe 
1 5 



